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SUGAR. 


SECTION  I. 

I NTR  0 DU  C TORI', 

SUGAR  has  fo  long  been  an  important 
and  extend ve  article  of  commerce, 
that  its  natural  hiftory,  the  mode  of  its 
culture,  and  the  various  proceifes,  by 
which  it  is  purified,  and  otherwife  pre- 
pared, are  very  well  known.  It  is,  like- 
wile,  fo  univerfally  made  ufe  of,  for  a va- 
riety of  ceconomical  purpofes,  that  its  general 
properties  are  fufficiently  underflood.  But 
until  very  lately,  little  progrefs  has  been 

B made 
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made  in  the  chemical  inveftigation  of  its 
conftituent  principles ; the  various  accounts 
of  the  chemical  nature  of  fugar,  given  by 
different  writers,  being  fufficient  proofs 
of  its  true  analyfis  being  unknown  to 
them. 

By  fome  it  has  been  deferibed  as  the  na- 
tive fait  of  a vegetable,  rendered  inflam- 
mable by  the  mixture  of  a certain  por- 
tion of  oil. — By  others  it  has  been  called 
an  effential  fait,  confiding  of  an  acid 
united  with  a large  quantity  of  a very  atte- 
nuated and  mucilaginous  earth,  and  with 
a certain  quantity  of  fweet  and  not  vola- 
tile oil.  And  by  others  it  has  been  faid  to 
be  a native  foap,  confiding  of  an  oil  ren- 
dered mifcible  with  water,  by  means  of  a 
faline  fubdance. 

These  accounts  are,  obvioufly,  too  vague 
and  indeterminate,  not  to  fay  unintelligible, 
to  be  admitted  as  chemical  definitions,  and 
they  appear,  evidently,  to  have  been  de- 
rived 
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rived  from  experiments  which  were  too 
imperfedt  to  exhibit  a true  analyfis  of  this 
fubftance.  For  until  the  experiments  which 
were  made  on  fugar,  a very  few  years  ago, 
by  thofe  celebrated  and  indefatigable  che- 
mifts  Bergman  and  Scheele,  and  which  are, 
certainly,  the  only  ones  which  lead  to  a 
rational  conje&ure  refpedting  its  compofi- 
tion,  the  only  proceffes  employed  for  this 
purpofe  were  fimple  diftillations,  without 
addition,  by  different  degrees  of  heat. 

From  the  experiments  of  Scheele  and 
Bergman,  which  have  been  alluded  to,  it 
is,  however,  probable,  that  fugar  is  com<- 
pofed  of  a peculiar  acid  and  phlogifton,  and 
the  procefs  by  which  a feparation  of  thefe 

principles  may  be  effected,  is  as  follows. 

/ 

To  one  part  of  pure  refined  fugar,  finely 
powdered,  add  three  parts  of  nitrous  acid; 
expofe  this  mixture  in  a glafs  alembic,  to 
a very  gentle  heat;  a violent  effervefcence 
will  enfue,  and  phlogifticated  nitrous  acid 

B 2 will 
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will  be  condenfed  in  the  head  of  the  alem- 
bic. When  nearly  one-half  of  the  ni- 
trous acid  is  diftilled,  three  additional  parts 
of  the  nitrous  acid  fhould  be  mixed  with 
the  refiduum  in  the  alembic ; a fecond  dif- 
tillation  will  now  take  place,  and  when 
the  refiduum  begins  to  exchange  its  yellow 
for  an  orange  hue,  the  veffel  is  to  be  re- 
moved from  the  heat,  and  expofed  in  a 
cold  air,  which  will  very  loon  produce 
the  feparation  of  chryftals.  The  liquor  in 
the  veffel  fhould  be  decanted,  and  the  cryf- 
tals  fhould  be  well  walked  in  warm 
diflilled  water.  The  cryftals  may, then  be 
confidered  as  the  pure  acid  of  fugar.  By 
adding  three  more  parts  of  the  nitrous  acid 
to  the  remaining  mixture,  more  chryftals 
may  be  obtained. 

The  acid  obtained  from  fugar  by  the 
preceding  operation,  poffeffes  many  peculiar 
properties,  which  fufficiently  diftinguifh  it 
from  all  other  acids.  It  would  be  luper- 
fluous,  in  this  place,  to  enumerate  thefe. 


as 
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ns  they  may  be  ieen,  with  its  affinities  for 
other  fubflances,  in  Bergman’s  Differtations, 
and  in  his  Ellay  on  elective  attractions* 

Admitting  the  exiftence  of  fuch  a 
principle  as  phlogilhon  and  its  various  affi- 
nities, according  to  the  prefent  received 
dcCtrines  of  chemiftry,  there  can  be  little 
doubt,  from  the  refult  of  the  preceding  ex- 
periment, but  fugar  really  confifts,  as  was 
before  obferved,  of  a peculiar  acid  and 
phlogifton  ; and  that  their  feparation,  in 
this  procefs,  is  effected  by  the  greater  affi- 
nity which  the  phlogiflon  has  to  the  ni- 
trous, than  to  the  faccharine  acid. 

* * . v 

It  will  be  the  objeCt  of  the  fubfe- 
quent  pages  to  enquire  whether  any  of 
the  faCts  and  phenomena  which  refpect 
the  natural  production  of  fugar,  or  any  of 
the  changes  produced  on  this  fubflance 
by  other  chemical  operations,  agree  with 
the  foregoing  analyfis. 


And 
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And  this  enquiry,  according  to  the 
rules  of  chemical  inveftigation,  obvioufly 
divides  itfelf  into  three  parts,  compre- 
hending three  different  flates  or  circum- 
flances  refpeding  fugar. 

i 

I.  Its  produdion  or  compofition  by 
natural  proceffes. 

J 

II.  Its  decompofition  by  art,  and  more 
efpecially  by  the  molt  general  operation 
to  which  it  is  fubjeded,  namely,  fer- 
mentation. 

III.  Its  revivification  by  the  artificial 
reunion  of  its  conftitucnt  parts.  Which 
feveral  flates  I fhall  endeavor  to  confider 
feparately. 


) 
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SECTION  ir. 

Of  the  production  or  compofition  of  figar  by 
natural  procejfes . 

SUGAR  is  well  known  to  be  the  in- 
fpiffated,  or  cryftallized  juice  of  a vege- 
table, and  it  has  been  afcertained  by  the  ex- 
periments of  Margraaf  and  others,  that  it 
forms  a part  of  a great  variety  of  plants, 
though  in  moft  of  them  it  is  in  fuch  final! 
quantities,  and  fo  clofely  combined  with 
other  matter,  that  its  feparation  is  too  diffi- 
cult, and  the  quantity  obtainable,  too  in- 
confiderable,  to  make  the  procefs  worth 
carrying  on  as  a manufacture:  The  plant 
from  which  it  is  obtained  in  the  greateft 
abundance,  and  which  is  at  prefen t alone 
cultivated  for  this  production,  is  the  fugar 
cane,  a native  of  tropical  climates. 


Its 
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Its  exiftence  in  the  fruits  and  feeds  of 
many  plants,  is,  likewife  obvious,  from 
their  fweet  tafte,  and  from  their  juices  or 
infufions  being  capable  of  the  fermcnta- 
{ory  procefs. 

There  can  be  no  doubt,  therefore, 
but  fugar  is  of  vegetable  origin,  and  our 
next  enquiry  muff  be,  whether  thefe  two 
principles,  the  acid  and  phlogifton,  of 

which  it  feems  to  confift,  can  be  detedled 

\ 

in  a feparate  hate  in  vegetables ; or  whether 
the  experiments  which  have  at  prefent  been 
made  on  vegetation,  the  food  of  plants,  its 
affimilation,  &c.  render  it  probable  that 
thefe  principles  are  depofited  during  the 
growth  of  vegetables. 

Vegetables  receive  food  in  two  ways, 
by  their  roots,  and  by  their  leaves ; by 
their  roots,  probably,  water  and  fome  mi- 
neral fubhances  are  abforbed ; by  their 
leaves,  it  is  fuppofed  that  water  and  the 

air 


© N SUGAR. 


9 


air  of  the  atmofphere  are  taken  in : Light 
too,  both  by  the  diredt  rays  of  the  fun,  and 
as  it  is  reflected  from  other  bodies,  feems 
to  furniflh  l'omething  falutary  to  vegetable 
> life  and  increafe. 

It  would,  perhaps,  be  very  difficult 
to  alcertain  the  peculiar  kind  of  matter, 
which  plants  take  in  by  their  roots,  much 
lefs  to  prove  that  the  acid  of  which  we  are 
fpeaking,  is  derived  from  the  earth  in 
which  they  grow.  The  exigence  of  an 
acid  in  vegetables  is,  however,  not  the 
lefs  certain ; the  four  tafte  of  the  leaves 
of  fome,  of  the  ftalks  of  others,  and  of 
the  unripe  fruits  of  m^ny,  fufficiently 
proves  this ; and  that  this  |cid  is  the  fame- 
( as  that  which  is  derived  from  fugar,  is 
highly  probable,  from  its  having  been  ob- 
tained by  Scheele,  fome  time  ago,  from  the 
juice  of  lemons,  and,  more  lately,  from  the 
foot  ftalks  of  the  rhubarb  plant,  in  which 
it  feems  to  exift  very  abundantly. 


C 


The 
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The  nature  of  the  principle  which 
plants  derive  from  the  furrounding  air, 
has,  however,  been  lately  more  fatisfac- 
torily  demonstrated ; and  that  this  princi- 
ple greatly  contributes  to  the  fupport  of 
vegetable  life,  and  to  promote  the  growth 
of  plants,  is  evident,  from  the  large  ap- 
paratus which  nature  has  contrived  for  the 
pufpofe  of  its  admiffion ; an  apparatus  fo 
admirably  adapted,  by  the  very  ex  ten  live 

furface  it  affords,  to  receive  a fubftance  of 

« 

fuch  great  rarity.  / 


The  chemical  reader  need  not  be  in- 
formed that  this  fubftance  is  phlogifton  : 
From  the  ingenious  experiments  of  Dr. 
Prieftley,  and  Dr.  Ingenhoufz,  it  would 
feem,  that  the  atmofpheric  air  is  received 
into  vegetables  by  the  medium  of  their 
leaves,  that  during  its  circulation  through 
the  plant,  the  phlogifton,  which  was  com- 
bined with  the  air,  is  depofitea  in  the  plant, 
and  that  the  air,  when  perfectly  freed  from 
this  principle,  is  returned  from  the  plant, 

through 
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through  different  veffels  in  the  leaves,  into 
the  common  mafs  of  the  atmofphere ; the 
leaves  of  plants  being,  therefore,  analogous, 
as  performing  a limilar  office,  to  the 
lungs  of  animals;  with  this  obvious  dif- 
ference only,  that  plants  return  the  air  of 
the  atmofphere  depurated  from  phlogifton, 
and  animals  return  it  loaded  with  that  prin- 
ciple.* 

C 2 We 

* From  fome  experiments  which  have  been  made  by  Dr. 
Prieflley,  fince  the  publication  of  Dr.  Ingenhoufz’s  Experi- 
ments on  Vegetables,  and,  more  efpecially,  from  the  more 
recently  publifhed  Experiments  of  Sir  Benjamin  Tompfon 
on  Dephlogillicated  Air,  in  the  iirft  part  of  the  Philolo- 
phical  Tranfadlions  for  the  year  1787;  there  feems  fome 
reafon  to  believe,  that  the  dephlogillicated  air,  which  is  ge- 
nerated by  putting  the  leaves  and  green  Italics  of  vege- 
tables into  water,  and  expofing  them,  in  glafs  veffels,  to  the 
light  of  the  fun,  does  not  ilfue  from  the  vegetables,  but 
that  it  is  feparated  from  the  water, 

. 

This  circumllance,  however  it  may  affedl  the  particu- 
lar fyliem  of  Dr.  Ingenhoufz  refpefting  the  refpiration  of 
plants  (and  which,  1 confefs,  I fhall  relinquilh  very  reluc- 
tantly, it  being  at  once  fo  beautiful  and  fimple)  bv  no 
means  difproves  the  general  agency  of  vegetables  in  puri- 
fying the  atmofphere,  in  fome  way  or  other ; nor  does  it 
iefien  the  proofs  that  phlogidon  forms  a very  material  part 
of  the  food  of  plants. 


The 
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We  have  in  this,  then,  a fufficient  proof 


getables  by  one  procefs;  but  it  is  not  im- 
probable that  this  principle  may  be  alfo 
communicated  by  the  fun’s  rays,  which, 
as  before  obferved,  are  concerned  in  pro- 
moting vegetable  life  and  growth,  in  fome 
other  way  than  by  producing  a warmer 
temperature  in  the  atmofphere ; for,  from 

The  original  experiments  of  Dr.  Priellley  on  this  fub- 
jett,  in  which  air  rendered  fo  foul  as  to  be  unfit  for  the 
fupport  of  animal  life  or  combullion,  was  fo  far  reltored, 
by  afprig  of  mint  growing  in  it,  as  to  be  fit  for  both  pur- 
pofes,  is,  certainly,  an  incontrovertible  proof  of  thefirft; 
and  the  peculiarly  vigorous  manner  in  which  the  plants, 
which  were  the  fubjedls  of  thefe  experiments,  flourifhed 
in  the  phlogiltkated  air,  is,  equally,  a proof  of  the  latter. 


Whether,  therefore,  the  air  be  purified  by  circulat- 
ing through  plants,  and  depofiting  its  phlogillon  in  them, 
and  it  be  afterwards  expelled  in  a dephlogillicatcd  flate, 
as  Dr.  Ingenhoufz  has  luppofed ; or  whether  the  phlogif- 
ton  be  abforbed  by  vegetables  from  the  furrounding  air, 
without  the  air  being  admitted  into  the  circulation,  the 
two  circumftances  of  the  plants  receiving  the  phlogillon, 
and  the  air  parting  with  it,  being  equally  the  fame,  they 
equally  apply  to  the  general  doftrine  which  I have  ad- 
vanced, all  I maintain  being  fimply  the  admiflion  and 
retention  of  phlogillon  in  all  vegetables. 


of  the  admiflion  of 


fome 


O N S U G A R:  13 

lome  late  experiments,  there  feems  reafori 
to  believe  that  phlogifton  and  the  mattefv 
cf  light,  if  not  one  and  the  fame  princi- 
ple, are  fo  intimately  combined,  that 
wherever  the  latter  is  received,  the  former 
accompanies  it.  Indeed,  from  fome  fads 
and  experiments,  which  are  related  in  the 
Memoirs  of  the  Academy  of  Sciences- of 
Paris,  and  particularly  noticed  in  Dr. 
Black’s  Ledures,  it  feems  very  probable, 
that  the  principle  of  inflammability  is 
communicated  to  the  leaves  of  vegetables 
by  the  fun’s  light 5 for  without  expofure 
to  light  it  feerhs  impofiible  to  produce 
the  green  colour  of  vegetables;  and  by 
feparating  this  green  matter  by  preflure,  and 
afterwards  evaporating  the  water  in  which 
it  is  diffufed,  the  green  matter  is  obtained 
pure,  and  it  appears  to  be  the  moft  oily 

and  inflammable  part  of  leaves. 

♦ 

But  whether  this  conjedure*be  true  or 
not,  it  is  probable  that  the  procefs  of 
phlogiftication  is  greatly  accelerated  in  ve- 
getables 


I 
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gptables  by  the  application  of  the  fun’s 
raysj  for  the  fame  experiments  of  *Dr.  In- 
genhoufz,  which- 1 have  before  alluded  to, 
prove  that  the  excretion  of  dephlogifti- 
cated  air,  (and  which,  according  to  his 
fyftem,  obvioufty,  muft  be  in  proportion 
to  the  feparation  of  phlogiflon  from  the 
air  that  has  been  admitted  into  the  circu- 
lation of  the  plant,)  is  carried  on  only 
whilft  vegetables  are  expofed  to  light,  and 
, that  this  procefs  is  proportioned  to  the 
degree  of  the  fun’s  light : So  that  whether 
the  rays  of  the  fun  contain  phlogiflon  or 
not,  whilft  their  influence  quickens  the 
procefs  by  which  the  depofition  of  this 
principle  in  vegetables  is  effedted,  their 
agency  in  phlogiftication  is  the  fame, 

% 

Though,  as  before  obferved,  it  may  be 
difficult  to  prove,  that  the  acid  of  plants 
is  communicated  to  them  by  their  roots, 
yet  as  far  as  probability  goes,  it  feems 
likely  that  it  fhould  be  fo  and  for  the  fol- 
lowing reafons.  The  difference  produced 

by 
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by  climate  feems  but  little  to  affect  trfc 
foil,  its'  influence  being  principally  * felt 
by  the  atmofphere,  in  a fuperior  tempera- 
ture re fpsdting  heat,  and  a greater  degree 
of  phlogiftication  : for,  with  regard  to  foil, 
the  lame  general  variety  of  ftrongand  light* 
of  argillaceous,  mixed  and  fanely,  occur, 
perhaps,  alike  in  all  climates*  Now  in  all 
climates  in  which  vegetables  can  ex  if  l 
with  any  degree  - of  vigor,  the  acid  of 
plants  feems  to  be  produced : Even  the 
fruits  of  warm  climates  will  be  produced 
in  cold  ones,  and  they  will  differ  from 
thofe  which  grow  in  warmer  ones,  in 
their  having  the  acid  principle  only. 

It  may,  poffibly,  be  fuppofed  that  the  at- 
mofphere itfelf  may  furnifh  this  acid,  and 
the  various  fuggeftions  of  Dr.  Prieftley  re- 
fpedting  the  conftitution  of  atmofpheric 
air,  and  from  which  he  is  induced  to 
fuppofe  the  air  to  be  a kind  of  fulphur,* 

would, 

* Experiments  and  obfervations  on  different  kinds  of 
air,  vol.  i.  page  261,  263,  ZG4,  265,  and  vol.  ii.  page  55. 
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would,  perhaps,  juftify  fuch  a conjecture: 

But  if  it  be  admitted  that  this  acid  is  pro- 
duced in  vegetables  nearly  alike  in  all  cli- 
mates, it  will  very  little  affeCt  my  reafon- 
ing,  whether  it  be  derived  from  the  foil  or 
the  atmofphere;  for  with  refpeCt  to  the 
production  of  phlogifton,  there  can  be  no 
doubt  but  there  muft  be  a very  great  dif- 

k 

ference  in  climates.  In  hot  climates,  thofe  ^ 
proccffes  which  occafion  phlogifton  to  be 
feparated  from  different  animal  and  vegeta- 
ble bodies,  which  contain  it,  and  to  be 
diffufed  through  the  atmofphere,  are,  cer- 
tainly, more  conftantly  exifting,  and  are 
carried  on  to  a much  greater  extent,  than 
in  cold  ones  nor  can  there  be  any  doubt, 
but  plants  will  take  in  phlogifton,  in  the 
greateft  quantity,  where  the  furrounding  air 
imbibes  moft  of  it,  and  where,  moreover, 
being  more  conftantly  under  the  influence 
of  the  fun’s  direCt  rays,  their  power  of  aflimi- 
lating  it  appears  to  be  fo  much  increafed. 

But  in  the  17th  fettion  of  his  lad  volume  he  feems  to  have 
relinquifhed  the  idea  of  there  being  any  acid  whatever  in 
the  compofition  of  air. 

If, 


O N S U G A R.  17 

Ik,  therefore,  the  production  of  the 
acid  principle  in  vegetables,  whether  de- 
rived from  the  earth  or  the  air,  be  nearly 
alike,  in  all  climates,  in  which  vegetation 
can  be  carried  on,  - and  the  production  of 
the  other  principle  which  is  neceffary  to 
convert  this  acid  into  a iaccharine  fubftance, 
be  greateft  in  warm  ones,  we  have  a very 
linking  reafon,  why  the  production  of  fu- 
gar,  and  of  thole  fruits  which  molt  abound 
with  faccharine  juices,  Ihould,  as  is  the 
faCt,  be  greateft  in  warm  countries. 

It  can  lcarce  be  neceffary  to  obferve  the 
difference  between  the  fame  kinds  of  fruit 
which  grow  in  warm  and  cold  countries, 
in  this  charaCteriftic  circumftance  of  fweet- 
nefs,  as  a proof  of  the  foregoing  remark ; 
for  every  one  knows  that  in  cold  climates 
they  are  harfh  and  four,  and  in  warm  ones 
fweet;  but  it  may  be  remarked,  that 
even  thofe  fruits  which  are  ufually  culti- 
vated in  warm  countries,  if  cultivated  in 
flill  warmer  ones,  feem  likewife  to  ex- 

D perience 
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perience  a change  which  is  conformable 
to  thefe  principles,  becoming  not  only 
ripe  in  a fhorter  fpace  of  time,  as  might 
naturally  be  expe&ed,  but  having  their 
juices  really  more  faccharized  : The  orange 
which  feems  to  acquire  proper  maturity  in 
Spain,  and  the  latitude  of  ^5 — 40,  when 
growing  nearer  the  line,  as  in  Jamaica  and 
the  other  Weft  India  Iflands,  is  not  only 
fweeter,  but  the  fugar  fo  much  abounds, 
that  it  is  often  obferved  to  coze  through 
the  rind  and  chryftalize  on  the  outfide*. 

It  may,  however,  be  obferved,  that 
phlogifton  being  the  general  food  of 
plants,  and  probably  eftential  to  their  ex- 
iftence,  it  certainly  is  to  be  found  in  all 
climates  where  vegetable  life  is  fuftained: 
There  can  be  little  doubt  but  this  muft  be 
true,  and  perhaps  the  great  difference  be- 
tween warm  and  cold  countries,  refpefting 
the  phlogiftication  of  vegetables,  lies 

* See  Long’s  Hiftory  of  Jamaica. 
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chiefly  in  this ; in  the  latter,  fuch  a quan- 
tity only  of  this  principle  is  obtained,  as 
is  equal  to  fupport  the  life  of  plants,  and 
to  impart  to  them  the  general  character  of 
vegetables;  in  the  former,  there  is  probably 
fuch  an  excefs  of  phlogifton,  as  to  admit 
fuch  an  extraordinary  depofit  of  it  in  plants, 
as  will  be  fuflicient  to  neutralize,  if  I may 
fo  exprefs  myfelf,  their  acid  juices,  thereby 
producing  their  faccharine  ftate,  which 
may  truly  be  confidered  as  a peculiar  cha- 
racter of  vegetables. 

At  the  fame  time,  though  it  is  very  ob- 
vious that  a much  larger  quantity  of  phlo- 
gifton muft  be  fet  at  liberty  in  hot  cli- 
mates than  in  cold  ones,  and  in  fummer 
than  in  winter,  from  the  greater  putrefac- 
tion of  animal  and  vegetable  bodies,  which 
takes  place  under  thofe  circumftances,  yet 
it  may  ftill,  perhaps,  be  objected  to  the 
preceding  application  of  this,  that  the  fadt 
of  a fuperior  phlogiftication  of  the  air,  in 
hot  climates,  has  not  yet  been  afeertained 
by  the  eudiometer,  and  that  on  the  con- 
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trary,  from  the  experiments  of  Drs.  Prieftley, 
Ingenhoufz,  and  the  Abbe  Fontana,  the 
difference  obferveable  by  that  inftrument, 
between  the  ai/r  in  hot  countries  and  in 
cold  ones,  in  fummer  and  in  winter,  in 
crouded  cities,  and  in  the  mod  open  and 
expofea  fituations  in  the  country,  is  not 
fufficient  to  account  for  that  difference  in 
vegetables  and  fruit  which  has  been  fug- 
geifed. 

Though  I am  aware  that  the  eudiome- 
ter is  not,  perhaps,  under  all  circuni- 
ftances,  a fufficient  teft  of  the  purity  of  the 
air,  as  Dr.  Prieftley  has  himfelf  obferved, 
that  phlogifton  may  be  fo  combined  with 
it,  as  not  to  be  detected  by  the  admixture 
of  nitrous  air;  yet  I think  it  may  even  be 
admitted,  that  the  air  is  not  more  phlogif- 
ticated  in  hot  climates  than  in  cold  ones, 
without  its  proving,  that  more  phlogifton 
is  not  evolved  in  thofe  countries,  or  that 
more  of  this  principle  is  not  abforbed  by 
vegetables  in  thofe  places:  For,  admitting 
that  the  procefs  of  dephlogiftication  goes 
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on  as  rapidly  and  extensively  by  vegetation, 
as  phlogiftication  goes  on  by  putrefaction, 
it  may  eafily  be  underftood  why  the  gene- 
ral mafs  of  air  does  not,  under  thofe  cir- 
cumltances,  contain  a more  than  ufual  quan- 
tity of  phlogillon  : the  difference  between 
climates  not  being,  probably,  in  the 
quantity  of  phlogifton  retained  in  the  at- 
mofphere,  but  in  the  quantity,  which  in 
a given  time  is  received  by  it  and  paffes 
through  it,  and  this  will,  obvioufly,  de- 
pend upon  the  celerity  with  which  thefe 
proceffes  are  carried  on,  and  their  relative 
proportion  to  each  other.  Indeed,  were 
not  a much  larger  quantity  of  phlogifton 
fet  at  liberty  in  warm  climates  than  in  cold 

J 

ones,  and  vegetation  could,  at  the  fame 
time,  be  equally  fupported,  it  is  evident 
that  the  air  muft  be  much  purer  there 
than  in  cold  ones;  for  as  experiment  feems 
to  prove  that  dephlogifticated  air  is  per- 
petually iffuing  from  the  leaves  and  green 
ftalks  of  vegetables,  while  they  are  expo- 
fed  to  the  light,  or  at  leaft,  that  vegetables, 
by  fome  procefs  or  other,  effeCt  the  purifi- 
cation 
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cation  of  the  air,  it  cannot  be  doubted, 
but,  where  the  greateft  number  of  vege- 
tables exid,  where  they  flouridi  in  con- 
dant  fucceffion  throughout  the  year,  where 
thofe  parts  of  each  individual  vegetable, 
which  are  mod  concerned  in  this  procefs, 
are  not  only  mod;  numerous,  but  pecu- 
liarly large,  as  is  mod:  remarkably  the  cafe 
with  the  leaves  of  plants  in  tropical  coun- 
tries, and  where,  too,  they  are  more  than 
el fe where  expofed  to  a drong  light,  from 
the  vertical  fituation  of  the  fun,  and  the 
cloudlefs  fky,  which  throughout  the  year  is 
fo  peculiar  to  thofe  climates,  an  immenfe 
quantity  of  dephlogidicated  air  mud  be 
produced,  and  doubtlefsly  the  whole  at- 
mofphere,  efpecially  the  lower  drata  of  it, 
would  be  purer  in  thofe  regions  than  in 
any  other  on  the  globe,  were  there  not 
condantly  rifing  from  putrefcent  fubdances, 
a proportionate  quantity  of  phlogidon  to 
mix  with  it,  and  to  fupply  fredi  materials 
for  the  proceffes  of  vegetation. 
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I am  the  more  difpofed  to  think  this  is 
really  the  cafe,  and  that  the  air  is  not 
more  phlogiflicated,  though  more  phlo- 
giiton  palTes  through  it,  in  warm  countries 
than  in  cold  ones,  becaufe  I believe  it  pro- 
bable,  that  a much  greater  degree  of  phlo- 
giftication  than  is  found  in  temperate  cli- 
mates, would  render  it  unfit  for  the  pur- 
poses of  animal  life,  as  even  in  cold  cli- 
mates, where  the  fources  of  phlogifton 
are  certainly  fewefi,  the  pure,  vital,  de- 
phlogitiicated  air,  according  to  the  experi- 
ments of  Scheele  and  Bergman,  fcarcely 
conftitutes  one-fourth  part  of  the  atmof- 
phere;  and  as  the  proportion  of  animals 
in  different  climates,  is,  perhaps,  nearly 
alike,  greater  or  fmaller  numbers,  depend- 
ing more  upon  artificial  than  natural 
caufes,  the  fame  flandard  of  purity  feems 
alike  neceffary  in  all  countries. 

But  to  return  more  immediately  to  the 
fubjedt — The  different  degrees  or  ftages  of 
ripenefs  which  fruits  pafs  through,  be- 
fore 
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fore  they  are  perfectly  mature,  may,  I 
think,  be  likewife  explained  on  the  fame 
principle  of  a fmaller  and  greater  degree  of 
phlogiftication,  compleat  ripenefs  being, 
probably,  the  ffate  in  which  the  juices  of 
the  fruit  are  fully  faturated  with  this 
principle.  And  in  this,  the  influence  of 
the  fun’s  rays,  either  in  immediately  im- 
parting phlogifton,  or  in  accelerating  the 
procefs  by  which  it  is  feparated  from  the 
fluid  circulating  in  the  vegetable,  is  very 
apparent ; for  every  one  knows  the  dif- 
ference in  the  fame  kinds  of  fruits,  and 
which  grow  in  the  fame  climate,  if  planted 
fo  as  to  have  different  expofures  with  re- 
gard to  the.  fun,  and  that  even  on  the  fame 
tree,  the  fruit  on  different  parts  of  it, 
will,  for  a flmilar  reafon,  experience  the 
fame  difference. — And  here  the  remark 
before  made,  that  the  fources  from  whence 
the  acid  of  plants  and  phlogifton  are  ob- 
tained, are  very  different  ones-,  obvioufly 
recurs,  for  it  is  evident,  that  this  acid  is 
produced  as  much  in  the  fhade  as  in  the 

fun, 
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fun,  and,  indeed,  on  account  of  the  ab- 
ience  of  phlogifton  its  prefence  is,  even 
there,  moft  obvious. 

According  to  Dr.  Ingenhoufz,  plants 
and  parts  of  plants,  in  very  fhady  places, 
give  out  phlogifticated  air  we  have,  then, 
a ftill  further  reafon,  conformable  to  the 
preceding'  general  principles,  why  fruits, 
under  thofe  circumftances,  fhould  be  four ; 
for,  independent  of  there  being  lefs  phlo- 
gifton abforbed  by  that  part  of  the  plant 
which  is  hidden  from  the  fun’s  light,  it 
feems  not  even  to  have  the  power  of  re- 
taining that  phlogifton,  which  admitted 
into  it  by  fome  other  part  which  may  be 
expofed  to  the  fun,  is -brought  to  this  in 
the  coiirfe  of  its  circulation  through  the 
plant. 

The  acid  of  fruits  feems,  alfo,  to  be 
more  early  depofited  than  the  phlogifton, 
for  when  the  fruit  is  firft  formed,  at  leaft 
when  it  has  acquired  fome  degree  of  bulk 
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as  well  as  fhape,  this  acid  exifts  in  them ; 
the  abforption  of  phlogifton,  appearing, 
on  the  other  hand,  to  be  a more  flow  pro- 
cefs,  and  requiring  a much  longer  time  in  • 
which  to  he  compleated. 

Fruits,  gathered  while  unripe,  either 
from  being  prematurely  pulled,  or,  from 
the  climate  in  which  they  grow  being 
incapable  of  further  ripening  them,  may, 
in  forae  degree,  be  improved  by  keeping, 
by  being  laid  together  in  large  heaps,  fo  as 
to  fvveat,  &c.  but  even  the  change  pro- 
duced by  thefe  means,  feems  to  be  of  the 
fame  nature  with  that  which  takes  place 
more  perfe&ly  on  the  tree'-.  Fruit  is  com- 
pofed  of  other  parts  befldes  the  acid  juice 
and  phlogifton  of  which  we  have  been 
treating,  it  confifts  of  a kind  of  cellular 
fubftance,  in  which  the  juices  are  con- 
tained, of  the  cortical  and  other  membranes. 
Thefe  being  all  vegetable  matter,  phlogif- 
ton, of  courfe,  enters  into  their  compo- 
fition,  though  it  is  not  obvious  until  they 
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undergo  lome  degree  of  decompofition ; 
and  this  evidently  takes  place  when  any 
degree  of  putrefaction  comes  on.  Now 
the  changes  produced  by  the  means  before 
alluded  to  are,  probably,  of  this  kind;  a 
degree  of  putrefaction  is  induced,  not  indeed 
fo  much  as  materially  to  change  the  texture 
and  quality  of  the  body,  but  fufficient,  per- 
haps, to  feparate  fome  phlogifton  from  the 
vegetable  parts,  (and  that  a degree  of  pu- 
trefaction may  be  induced  in  fruit,  fuffi- 
cient to  fet  at  liberty  fome  phlogifton, 
without  fenfibly  changing  its  form  and  tex- 
ture, is  evident,  from  the  air  which  fur- 
roundsfruit  being  fofoon  rendered  noxious), 

i * . 

which  uniting1  with  tjie  acid,  which  is  in 
contaCt  with  it,  and  which  has  an  affinity 
for  it,  renders  it  more  faccharine.  A 
ftriking  example  of  this  may  be  adduced  in 
the  bruifed  parts  of  fruits,  in  which  the 
difunion  of  the  vegetable  matter  being 
more  com  pleat,  putrefaction  is  advanced 
fomewhat  further,  a greater  quantity  of 
phlogifton  is  fet  at  liberty  and  abforbed  by 
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the  acid,  and  thefe  parts  become  Tweeter 
than  the  reft  of  the  fruit ; and  from  this 
circumftance  there  will  appear  a propriety 
in  the  common  phrafe  applied  to  fruit  un- 
der thefe  circumftances,  that  it  is  rotten 
ripe. 

It  may  alfo  be  obferved,  that  in  fomc 
places,  in  order  to  anticipate  ripenefs, 
green  fruit  is  buried  for  fome  time  in 
ftable  dung  when  heating,  in  which  fitua- 
tion  not  only  is  the  procefs  of  putrefac- 
tion, in  fruit,  carried  on  to  a greater  extent, 
from  the  joint  circumftances  of  heat  and 
moifture,  which  are  well  known  very 
much  to  promote  that  procefs,  but  very 
poflibly  fome  phlogifton  may  be  abl'orbed 
by  the  fruit  from  the  furrounding  dung, 
which  is,  at  that  time,  very  largely  part- 
ing with  that  principle.  If  this  opera- 
tion be,  managed  with  a tolerable  atten- 
tion to  cleanlinefs,  and  the  procefs  be  not 
carried  on  too  far,  the  fruit  will  acquire  a 
not  unpleafant  fweetnefs,  as  I have  feveral 

times 


ON  SUGAR. 


29 


times  experienced  in  the  inftance  of 

pears. 

Some  of  the  late  autumnal  fruits,  which, 
in  this  climate,  feldom  attain  to  maturity, 
on  account  of  the  approach  of  winter,  ac- 
quire a fweetnefs  from  the  influence  of 
ixoftj  the  effedt  of  which,  as  in  the  laft 
recited  inftance,  is  to  induce  a degree  of 
putrefaction,  and,  probably,  to  fet  at  liberty 
fome  portion  of  phlogiftcn — Several  kinds 
of  plumbs,  particularly  the  bullace  and 
lloe,  are  fo  well  known  to  be  mellowed  by 
this  caufe,  that  they  are  ufually  fuftered  to 
remain  on  the  tree,  till  there  has  been 
frofty  weather. 

It  is  alfo  a fadt,  that  fruit  even  acquires 
fweetnefs  by  being  cooked  5 and  this,  too, 
is  probably  alfo  owing  to  the  fame  circum- 
ftance,  the  evolution  of  phlogifton  from 
its  vegetable  parts.  Heat  and  moifture, 
which  are  the  principal  agents  in  cooking, 
evidently  promote  many  of  thofe  proceftes 

by 
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by  which  the  decompofition  of  bodies  is 
effected,  and,  perhaps,  in  this  operation, 
they  produce  fome  fuch  change,  though  to 
a more  limited  extent.  The  texture  of 
fruit  is  certainly  rendered  more  foft  and 
tender  by  cooking,  and  it  may  therefore 
be  prefumed  that  the  different  parts  of 
which  it  is  compofed  are  not  only  held 
together  more  loofely  than  before,  but 
that  fome  principles,  which  were  before 
fo  clofely  combined  as  to  be  concealed,  are 
now  evolved ; nor  can  it,  on  this  account, 
be  unreafonable  to  fuppofe,  that  fome 
phlogifton  may  be  feparated  by  this  means, 
and  enter  into  a new  combination  with  the 
acid  principle  which  it  meets  with  in  the 
fruit.  In  baking  and  roafting,  which, 
being  each  a kind  of  combuftion,  may 
more  particularly  be  confidered  as  phlo- 
giftic  operations,  the  feparation  of  phlo- 
gifton is  ftill  more  probable;  and  agreeably 
to  this,  it  may  be  remarked,  that  when 
apples  are  roafted  near  a large  fire  fo  as  to 
burn  the  outward  fkin,  the  effedt  of  phlo- 

giftication 
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gilHcation  is  molt  apparent  in  the  juice 
which  lies  in  immediate  contadl  with  the 
burnt  part,  that  being  always  the  fweetefl 
part  of  a roaifed  apple. 

From  fome  of  the  before-mentioned  in- 
ftances  of  fruit  being  ripened  by  other 
caufes  than  the  common  procefles  which 
obtain  in  living  vegetables,  and  more  ef- 
pecially  from  the  laft  recited  fadt,  of 
l'weetnefs  being  produced  in  fruit  by  the 
application  of  heat,  in  cooking,  &c.  it 
may  poilibly  be  imagined,  that  the  differ- 
ence in  climates,  refpeddng  the  facchari- 
zation  of  fruits,  which  I have  before  con- 
iidered  as  effected  by  a greater  quantity  of 
phlogifton  being  admitted  into  vegetables 
in  hot  than  in  cold  countries,  may  be 
produced,  limply,  by  a fuperior  degree 
of  heat,  independent  of  its  being  the  prin- 
cipal agent  in  phlogifticating  the  air  in 
thofe  climates,  or  of  a certain  tempera- 
ture being  requifite  for  the  life  and  vigor 
of  plants;  and  the  circumftance  of  the 

fruits 
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fruits  of  hot  climates  being  ripened  artifi- 
cially in  cold  countries,  by  the  application 
of  heat  in  hot  houfes,  nearly  as  well  as 
in  thofe  climates  in  which  they  are  indi- 
genous, has  been  fuggefted  to  me  as  a 
proof  of  this. 

I think  it,  indeed,  very  probable, 
that  heat  fhould  be  a conliderable  agent 
in  ripening  fruit,  by  its  immediate  influ- 
ence upon  it;  for  by  expanding  the  feveral 
parts  of  the  fruit,  they  are  probably  ren- 
dered more  capable  of  receiving  phlogif- 
ton,  and  its  union  with  the  acid  may  be 
thereby  much  facilitated.  It  appears, 
likewife,  very  poffible,  that  the  application 
of  heat,  may,  in  this,  as  in  the  other  recited 
inftances,  become  a means  of  faccharizing 
the  acid  principle,  by  fetting  at  liberty 
fome  of  the  phlogifton  which  entered  into 
the  conftitution  of  the  vegetable  part  of 
the  fruit. 
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This,  indeed,  is  the  more  likely,  be- 
Caule  a certain  limitation,  with  refpecft  to 
heat,  appears  to  be  requilite  to  preferve 
the  perfect  union  of  the  parts  of  living  ve- 
getable fubitance,  an  excefs  or  deficiency  of 
it  equally  difturbing  the  due  arrangement 
of  its  conflituent  parts,  and  difpoling  them 
to  difunite. 

\ 

The  effects  of  the  abfence  of  heat  in 
producing  this  change  of  arrangement  in 
bullace,  floes,  &c.  have  been  already  no- 
ticed, as,  alfo,  that  in  this  inftance,  the 
change  was  favorable  to  the  maturation 
of  the  fruit,  probably  by  fetting  at  liberty 
fome  phlogifton  which  before  that  change 
was  latently  combined  with  the  vegetable 
parts  of  the  fruit,  as  in  every  change  of 
arrangement  produced  in  bodies  contain- 
ing phlogifton,  fome  of  that  principle  is, 
probably,  liberated:  And  admitting  that  a 
a fimilar  change  is  effected  in  the  arrange- 
ment of  the  conftituent  parts  of  vegetables, 
by  an  excels  of  heat,  the  evolution  of 

F phlogifton. 
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phlogifton,  its  union  with  the  acid  princi- 
ple, and  the  faccharization  of  the  fruit, 
become,  equally,  the  probable  confequences 
of  its  application. 

Perhaps,  in  the  common  procefs  of 
nature,  fruit  is  maturated  by  thefe  joint 
caufes;  by  the  immediate  depofit  of  phlo- 
gifton which  may  have  been  abforbed  from 
the  furrounding  air  by  the  plant,  and  have 
circulated  through  it,  and  by  the  evolu- 
tion of  phlogifton  from  the  vegetable  part 
of  the  fruit,  and  which  may  have  been 
effected,  as  before  obferved,  by  the  imme- 
diate application  of  heat. 

It  has  before  been  obferved,  that 
fugar  has  been  obtained  from  a great  va- 
riety of  vegetables,  and  though  the  fruits  of 
plants  are  the  parts  in  which  this  fubftance 
is  moft  generally  obvious,  and  are  thofe  to 
which  I have  principally  confined  the  fore- 
going obfervations,  yet  it  is  not  limited  to 
thofe  parts  of  vegetables. — The  fugarcane, 
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the  different  kinds  of  afh,  which  produce 
manna,  the  lycamore  maple,  the  birch, 
the  cocoa  tree,  and  many  other  trees,  feem 
tohavealaccharinejuice  circulating  through 
them,  which  either  naturally  exuding, 
infpiffates  in  the  form  of  fugar,  or  being 
artificially  dra«.vn  off  in  its  fluid  ftate,  af- 
fords a l'weet  liquor  capable  of  fermenta- 
tion, and  of  which,  in  many  places,  wine 
is  made. 

The  remark  which  has  been  before 
made  refpecting  the  greater  degree  of  lac- 
charization  which  fruits  obtain  in  warm 
than  in  cold  climates,  may  be  applied  to  the 
feveral  trees  now  mentioned.  The  fugar- 
cane  being,  indeed,  of  no  other  ufe  as 
a vegetable,  but  as  it  produces  fugar,  is 
cultivated  alone  for  that  production,  and 
is  confequently  confined  to  the  warmeft 
climates  : but  the  other  trees  which  have 
been  alluded  to,  being  in  moll;  places 
cultivated  for  timber,  they  grow  in  very 
different  climates,  and  exhibit,  in  a very 
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ffriking  manner,  the  difference  of  their 
produdion  of  fugar  according  to  the  cli- 
mate in  which  they  grow:  and  as  the  fu- 
gar, in  this  inftance,  is  lefs  combined 
with  vegetable  matter  than  the  fugar  of 
fruits,  asitexifts  in  parts  of  plants  which 
differ  very  materially  from  fruit  in  their 
natural  ffrudure,  and,  as  in  many  of  thefe 
inffances,  it  is  contained  in  trees  which  are 
not  fubjeded  to  the  fame  annual  decay 
which  fruits  undergo,  the  produdion  of 
the  fugar  in  them  is  lefs  likely  to  be  ef- 
feded  by  any  of  thofe  caufes  of  the  de- 
compolition  of  their  vegetable  parts,  which 
have  before  been  enumerated,  as  probably 
aiding  the  maturation  of  fruit,  and  there- 
fore, being,  perhaps,  lefs  likely  to  be  af- 
feded,  in  this  way,  by  the  immediate  in- 
fluence of  heat,  the  difference  of  their 
faccharization  according  to  the  climate  in 
which  they  grow,  may  with  ffill  more  pro- 
priety be  referred  to  the  differences  which 
thofe  climates  exhibit  refpeding  the  pro- 
dudion of  phlogiffon. 

The 
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The  fycamore,  or  fugar-maple,  pro- 
duces very  little  faccharine  matter  in  the 
northern  countries  of  Europe,  but  in  the 
warmer  parts  of  America,  it  is  fo  abun- 
dant in  this  tree,  that  the  inhabitants  col- 
led: it,  and  prepare  from  it  a fugar  which 
anfwers  the  purpofe  of  the  fugar  obtained 
from  the  cane.  The  fame  may  be  remarked 
of  the  birch-tree  when  planted  in  a warm 
climate,  for  it  has  been  obferved  by  bota- 
nifts,  that  the  exudation  of  fugar  from 
this  tree,  under  thefe  circumftances,  is  fo 
great,  as  very  foon  to  exhauft  its  vigor. 
The  larch,  too,  which  in  cold  countries 
is  lcarce  ever  obferved  to  <nve  out  a faccha- 

O 

rine  fluid,  has  it  in  confiderable  quantity 
when  growing  nearer  the  fun  ; in  the  fouth 
of  France  a kind  of  manna  is  obtained  from 
this  tree,  of  a fimilar  kind,  but  not  of 
equal  purity  to  that  which  is  produced 
from  the  manna-afh. — And  with  regard 
to  the  manna-afh,  this  general  difference 
of  climate,  as  refpeding  its  faccharine  pro- 
duce, is  not  only  obfervable,  in  common 

with 
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with  the  other  trees  before-mentioned, 
but  another  circumftance  may  be  remarked 
concerning  it,  which  feems  very  ftrikingly 
to  agree  with  the  preceding  theory,  and 
which  is,  that  this  tree  produces  the  larged: 
quantities  of  manna  in  the  neighbourhood 
of  volcanos,  in  which  fituation  the  fupply 
of  phlogiflon  mud:  evidently  be  particu- 
larly abundant. — Calabria,  in  Sicily,  and 
the  neighbourhood  of  Naples,  in  Italy, 
are  the  places  in  which  the  manna-afh  is 
cultivated  to  the  greated:  advantage,  pro- 
ducing the  manna  there  more  abundantly, 
and  of  a more  purely  faccltlffillt1  Tpalitv 
than  even  in  the  warmer  countries  of  the 
eatl. 

The  effect  which  vicinity  to  volcanos 
has  on  vegetation,  has  been  well  obferved 
by  Sir  William  Hamilton,  Mr.  Brydone, 
and  other  philofophic  travellers ; indeed, 
all  accounts  of  thefe  countries  agree  re- 
fpedting  the  extraordinary  vegetation  which 
takes  place  in  thofe  filiations,  and  which 

it 
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it  feems  not  unreafonable  to  attribute  to 
the  plentiful  fupply  of  phlogifton  which 
fuch  iituations  afford. 

In  loine  other  parts  of  plants,  more 

t 

efpeciallyin  farinaceous  feeds,  fugar  feems, 
moreover,  to  exift  in  a latent  ffate,'at  lead: 
it  is  not  obvious  until  fome  peculiar  change 
in  the  arrangement  of  their  component 
parts  has  been  effected.  The  faccharine 
principle,  in  barley,  may  be  adduced  as  an 
indance  of  this  fort,  and  its  evolution,  by 
the  operation  of  malting,  may,  I think, 
be  didiciently  explained  on  the  foregoing 
principles. 

Vegetation  is  one  of  the  feveral  pro- 
ceffes  by  which  a new  arrangement  of  the 
component  parts  of  certain  bodies  is  ef- 
fected, and  to  produce  this,  it  feems  pro- 
bable, that  fome  parts  mud:  be  fet  at  liberty 
and  rendered  obvious,  which  were  before 
fo  clofely  combined  as  to  be  concealed  from 
the  fenles. 


Barley 
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Barley,  in  its  natural  ftate,  difcovers 
no  mark  either  of  acidity  or'  fweetnefs, 
and  like  other  vegetable  matter  gives  no 
proof  even  of  its  poflefiing  phlogifton 
until  its  decompofition  take  place  by  pu- 
trefaction, combuftion,  &c. — The  exig- 
ence of  an  acid  and  phlogifton  are  both, 
however,  fufficiently  obvious  in  fome  of 
the  changes  of  arrangement  wrought  on 
this  grain.  Barley-meal,  which  is  merely 
pulverized  barley,  if  moiftened  and  ex- 
pofed  to  the  air  under  a certain  tempera- 
ture, and  for  a given  time,  will  become 
very  four;  this  mode  of  obtaining  a very 
powerful  acid  both  from  barley  and  rye, 
having  been  long  adopted  by  tanners,  who 
apply  it  for  fome  necelfary  purpofe  in  their 
operations  on  leather. — And  it  is  needlefs 
to  obferve,  that  barley  grain,  as  well  as  all 
other  vegetable  matter,  is  inflammable, 
and  confequently,  according  to  the  prefent 
dodtriues  of  chemiftry,  it  contains  phlo- 
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These  two  principles,  therefore,  the 
vegetable  acid  and  phlogifton,  being  com- 
ponent parts  of  this  grain,  it  is  not  un- 
reafonable  to  fuppofe  that  fome  of  each 
ihould  be  fet  at  liberty  in  the  vegetative 
procefs  of  malting,  and  that,  uniting  with  t 

each  other  in  the  moment  of  their  indi- 
vidual reparation  from  the  other  ingredients 
which  compofe  the  barley,  they  ihould, 
in  that  union,  affume  the  lame  new  fac- 
charine  character,  which  their  combina- 
tion, in  the  feveral  before-recited  instances, 
appears  to  have  produced. 

« » 

There  are  fome  farinaceous  roots,  alfo, 
which,  in  their  common  ftate,  exhibit  no 
marks  of  fweetnefs,  but  which  difcover  it 
by  undergoing  fome  change  of  the  arrange- 
ment of  their  conftituent  parts,  by  putre- 
faction or  vegetation  ; and  by  which,  pro- 
bably, as  in  the  lad:  recited  inftance,  the 
faccharine  principles  are  evolved.  Pota- 
toes, which  have  been  frozen,  or  which 
have  began  to  fprout,  always  acquire  a 
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fweet  tafte.  And  if  this  fweet  tafte  were 
not  a fufficient  teft  of  the  prefence  of  fu- 
gar, there  are  other  proofs  of  the  princi- 
ples of  fugar  being  contained  in  potatoes; 
for  it  has  been  lately  found  that  inflam- 
mable fpirit  may  be  obtained  from  them, 
and  that  very  abundantly  : and  it  will,  I 
believe,  be  found,  that  inflammable  fpirit  is 
produced  by  an  operation,  the  only  true 
fubjeCt  of  which  is  faccharine  matter, 
namely,  fermentation. 

Nor  is  this  union  of  phlogifton  and 
this  peculiar  acid,  and  the  confequent  pro- 
duction of  fugar,  entirely  confined  to  ve- 
getable procefles  ; in  fome  inftances, 
though  the  acid  be  of  vegetable  origin, 
the  phlogifton  appears  to  be  derived  from 
animals. 

The  natural  hiftory  of  the  puceron,  or 
vine-fretter,  affords  a very  ftriking  inftance 
of  the  production  of  a faccharine  juice, 
and  from  the  very  Angular  manner  in 

which 
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which  it  is  obtained,  it  feems  very  pro- 
bable that  the  procefs  is  a phlogiftic  one. 

It  appears,  from  obfervations  made  by 
an  ingenious  and  attentive  French  natura- 
lilt,  the  Abbe  Boiffier  de  Sauvages,  that 
fwarmsof  thefe  little  animals  fix  themfelves, 
in  the  lummer  time,  on  the  young  and  fuc- 
culent  branches  of  various  trees,  and  that 
their  food  confifts  of  the  juice  which  they 
extract  from  the  tree  by  piercing  the  bark 
of  thefe  young  and  flender  branches. — 
This  juice,  in  the  green  parts  of  moll;  vege- 
tables, is  acidulous,  and  is  peculiarly  fo  in 
the  green  ftalks  of  the  tree  on  which  thefe 
infects  moft  abound,  and  from  which  they 
take  their  name,  namely,  the  vine.  At 
a certain  period,  after  receiving  this  acid  as 
food,  they  part  with  it  as  excrementitious, 
in  the  form  of  a gelatinous  amber-coloured 
liquor,  which  is  exquifitely  fweet.  It 
falls  upon  the  neighbouring  leaves,  or  upon 
{tones  or  other  bodies,  which  may  be 
near  or  under  the  animals,  at  the  time  of 
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its  being  eje&ed,  and  produces  one  fpecies 
of  what  is  commonly  called  honey  dew, 
and  which  is  eagerly  fought  after  by  bees, 
ants,  See. 

The  change  which  this  vegetable  acid 
juice  undergoes,  by  palling  the  ftomach 
and  inteftines  of  thefe  animals,  and 
which,  to  ufe  the  words  of  the  Abbe 
Boiflier,  “ though  at  firft  hard  and  four, 
“ becomes  in  the  bowels  of  this  in  fed, 
“ equal  to  the  honey  obtained  from  the 
“ flowers  and  leaves  of  vegetables,”  may, 
I think,  with  great  probability,  be  attri- 
buted to  the  phlogifton  which  it  receives 
under  thefe  circumflances ; for  minute  as 
thefe  infeCts  are,  if  we  admit  that  they 
belong  to  the  general  clafs  of  animals,  and 
are  conflituted  like  them,  there  can  be  little 
doubt  of  the  exiftence  of  phlogiflon  in 
their  inteftines,  which  are  well  known,  in  all 
other  animals  to  furnilh  this  principle  very 
largely  i and  from  this  circumftance,  we  may 
furely  confider  this  as  another  inftance  of  the 

production 
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prcdudion  of  fugar  from  a combination  of 
tiie  vegetable  acid  and  phlogifton. 

Even  the  fweetnefs  of  honey  is  proba- 
bly increafed,  if  not  in  many  cafes  totally 
produced  by  phlogiflication  in  the  body  of 
the  bee:  for  it  appears  from  Reaumur’s  Hif- 
tory  of  this  extraordinary  in  fed:,  that  the 
vegetable  juice  which  they  colled:  from 
flowers,  remains  fome  time  in  their  bodies 
before  it  is  depofited  in  the  cells  of  the 
hive,  in  which  fituation,  it  is  probable, 
that  it  undergoes  a limilar  change  to  that 
of  the  acid  juice  which  paffes  through  the 
vine  fretter. — There  can  be  no  doubt  of 
the  difference  between  the  taffe  of  honey 
and  of  that  fluid  which  is  generated  in 
the  nedaria  of  moft  flowers,  and  particu- 
larly in  the  circumftance  of  fweetnefs; 
for  though  in  the  nedaria  of  fome  flowers 
this  fluid  is  found  very  faccharine,  yet 
bees  colled  juice  from  various  flowers, 
in  which  no  fweet  liquor  can  be  deteded, 

and 
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and  which,  therefore,  feems  to  require 
fome  addition  of  phlogiflon  before  it  can 
alfume  fo  faccharine  a Hate  as  that  of  honey. 

It  is  probable  that  there  are  other 
infeits  which  alfo  produce  a faccharine  fu  fi- 
nance in  a fimilar  manner. — In  the  Me- 
moirs of  the  Royal  Academy  of  Sciences 
at  Stockholm,  for  the  year  1785,  there  is 
a paper,  by  M.  Bjerkauder,  which  gives  an 
account  of  a kind  of  fugar  or  honey  found 
in  fome  parts  of  the  red  fir,  which  is  de- 
rived from  flies. 

1 < 

These  are  the  principal  fails  which  I 
/hall  notice  refpeiting  the  natural  pro- 
duction or  compofifion  of  fugar:  The  na- 
turalift  who  is  more  acquainted  with  plants 
and  animals,  and  the  practical  chemifl, 
who  is  better  able  to  analyze  the  various 
bodies  which  may  contain  this  fubflance, 
might  undoubtedly  much  extend  them. 
But  even  thefe  appear  to  me  fufficient 
for  the  purpofe  for  which  I have  adduced 

them 
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them,  namely,  to  fhew  the  probability  of 
all  native  faccharine  fubftances  being  ae- 
derived  from  the  union  of  the  two  prin- 
ciples, which  I have  fo  often  before 
mentioned,  namely,  phlogifton  and  a pe- 
culiar acid. 
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SECTION  III. 

Cn  the  decompoftvn  of  fugar  by  art , and 
more  ejpecially  by  the  mft  general  opera- 
tion to  which  it  is  fubjeSled,  namely , fer- 
mentation. 

THE  decomposition  of  fugar  feems  to 
be  effected  by  three  different  pre- 
cedes, by  combuftion,  by  the  applica- 
tion of  the  nitrous  acid,  and  by  fermenta- 
tion. 

The  operation  of  combuflion  upon  fu- 
gar is,  probably,  the  fame  as  on  all 
o£her  inflammable  fubftances,  the  condi- 
ment parts  of  which  are  unable  to  refill: 
the  erfedis  of  a certain  degree  of  heat,  and 
are  not  only  Separated  from  each  other, 
but  are  volatilized  and  diflipated  in  the 
furrounding  air,  and  thereby  totally  loft 
to  the  fenfes.  Not  being  able,  therefore, 

to 
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to  trace  the  principles  of  fugar  as  they  are 
difunited  by  this  procefs,  the  conftderation 
of  it  would,  in  no  refpedt,  tend  to  eluci- 
date the  prefent  enquiry,  and  I (hall  only 
obferve,  that  fugar  burns  at  a moderate  de- 
gree of  heat,  and,  therefore,  if  the  pre- 
ient  opinions  refpedting  inflammable  fub- 
ftances  be  juft,  this  procefs  proves  that  it 
certainly  contains  a conflderable  portion  of 
phlogifton. 

i 

By  the  application  of  the  nitrous  acid, 
I allude  to  the  procefs  related  in  the  firft 
ledtion,  and  which,  as  having  been  before 
mentioned,  it  would  be  fuperfluous  to  re- 
peat in  this  place. 

But  fermentation  is  the  procefs  to  which 
fugar  is  mo  ft  generally  fubjedted,  the  fe- 
veral  refults  of  this  operation  being  of  the 
moft  extenlive  ceconomical  ufe,  and  form- 
ing very  important  articles  of  manufacture 
and  commerce;  for  it  is  well  known,  that 
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by  fermentation,  wine,  vinegar,  and  ardent 
fpirits  are  produced. 

As  in  this  procefs  the  decompofition  of 
fugar  is  effedted  much  more  (lowly  than  in 
either  of  the  preceding  ones,  and  as  its 
conftituent  parts  feem  to  be  much  lefs 
diffipated  than  in  thofe  precedes,  we  may 
expedt  to  be  more  able,  in  this,  to  trace 
the  feveral  changes  effedted  on  this  fub- 
dance ; and  if  the  preceding  general  doc- 
trine be  true,  we  may  alfo  expedt  that  it 
will  affid  us  in  explaining  the  principles  of 
fermentation,  and  in  accounting  for  the 
feveral  changes  which  are  produced  on 
the  folutions  of  fugar  by  that  very  lingular 
procefs,  and  which,  I believe,  have  been 
hitherto  very  imperfedtly  explained. 

I confider  fugar,  properly  fpeaking,  as 
the  only  true  fubjedt  of  the  fermentatory 
change,  for  though,  in  common  language, 
it  has  been  faid,  that  vegetables,  in  gene- 
ral. 
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ral,  are  the  fubjedts  of  fermentation,  and 
though  many  vegetable  fubffances  are  in 
different  adts  expofed  to  this  procefs,  yet  I 
believe  it  will  be  admitted,  that  it  is  from 
the  faccharine  parts  only  of  thefe  fubffan- 
ces,  asst  the  vinous  and  acetous  refults  of 
fermentation  are  derived. 

The  bafis,  therefore,  of  all  liquors,  capa- 
ble of  the  vinous  and  acetous  fermenta- 
tion, is  fugar,  either  naturally  diflolved  in 
a watery  menftruum,  as  in  the  juice  of  the 
grape,  and  other  faccharine  fruits,  or  in  ar- 
tificial lblutions  of  it  in  water;  and  as 
the  great  change  produced  by  fermen- 
. tation  is  the  difpofmg  the  body,  which  is 
the  fubje<3;  of  it,  to  affume  a new  ar- 
rangement of  its  conftituent  parts,  it  may 
be  prefumed  that  the  firfl  effedt  of  this 
procefs  on  fugar,  is  the  feparation  of  its 
parts  as  primarily  combined. 

The  firff:  objedt  of  many  chemical  ope- 
rations is  to  enlarge  the  furface  of  the  body 
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to  be  aded  upon,  and  by  dividing  its  in- 
tegrant parts  to  diminish  their  attradion 
of  cohefion;  in  hard  bodies  this  is  done 
by  pulverization,  and  in  foluble  bodies  by 
diffufion  in  a mendruum. 

For  the  procefs  of  fermentation  which 
is  to  effed  a feparation  of  the  component 
parts  of  fugar,  its  folution  in  water  feems 
fird  necedary  for  the  above  reafon;  for 
it  is  evident  that  fugar  in  its  concrete  date, 
even  though  its  particles  be  ever  fo  mi- 
nutely divided  by  pulverization,  is  inca- 
pable of  undergoing  the  fermentatory 
change. 

Nor  indeed  is  bare  folution  fufficient, 
it  mud  be  a dilute  folution,  for  if  fuch  a 
quantity  of  fugar  be  mixed  with  the 
water  as  to  givp  the  compound  the  con- 
fidence of  lyrup,  it  will  dill  redd  fermen- 
tation. 
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And  further,  even  this  folution  requires 
Xo  be  rendered  (till  more  rare,  before  the 
true  procefs  of  fermentation  can  take 
place;  and  the  matter  of  heat,  whofe  ten- 
dency to  leparate  the  particles  of  bodies,  in 
various  procelfes,  is  fo  well  known  and  efla- 
bliihed,  feems  to  be  the  agent  which  ef- 
fects this  ; for  next  to  folution  in  a men- 
ftruum,  a certain  temperature  refpedting 
heat,  appears  requisite,  before  a true  fer- 
mentation can  be  excited. 

i 

When  reduced  by  the  joint  powers  of 
a diffiolving  menftruum  and  an  expanding 
heat,  to  a ftate  of  extreme  rarity,  the.  fur- 
face  of  the  fugar  is  fo  much  extended, 

4 

and  the  cohelion  between  its  component 
parts  is  fo  much  weakened,  that  they 
become  liable  to  be  added  upon  by  the  fur- 
rounding medium,  according  to  the  ge- 
neral laws  of  chemical  affinity,  and  fuch 
a change  in  the  arrangement  of  the  fe- 
veral  parts  of  the  compound  takes  place  as 
may  be  explained  to  arife  from  the  opera- 
tion 
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tion  of  a fuperior  attraction:  fermentation 
feeming,  therefore,  to  effeCt  the  decompo- 
fition  of  fugar  upon  the  fame  principle  as 
the  decompofition  of  other  bodies  is  ef- 
fected by  combuftion,  and  of  others  by 
vegetation,  &c.  as  may  be  instanced  in  the 
burning  of  all  inflammable  bodies,  in  the 
calcination  of  metals,  in  the  malting  of 
barley,  &c. 

Indeed  the  analogy  between  fermenta- 
tion and  combuftion  is  very  ftriking,  as 
they  both  feem  to  produce  a change  of  ar- 
rangement in  the  component  particles  of  a 
body,  in  conl'equence  of  the  body  being 
brought  into  circumftances  of  fuch  great 
rarity,  or  fuch  v eak  cohefion  that  a fupe- 
rior affinity  totally  difunites  them:  thus  a 
piece  of  coal,  or  any  inflammable  or  me- 
talic  body,  among  other  principles,  con- 
fifts  of  the  matter  of  heat  and  phlogilton, 
but  both  thefe,  during  combination,  are 
fo  clofely  united  to  the  other  parts  of 
the  coal  as  not  to  be  obvious  to  our  fen- 

fes. 
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fes,  and  are  not,  under  the  common  cir- 
cumfhnces  in  which  it  is  found,  difpofed 
to  feparate:  but  by  the  application  of  a 
certain  degree  of  heat,  acting  in  a fenlible 
manner,  the  cohelion  of  the  parts  of  the 
coal  becomes  fo  much  leifened,  that  at 
this  time  the  affinity  of  the  particles  for 
each  other  becomes  lefs  than  their  affinity 
for  the  furrounding  medium,  namely  the 
atmofpheric  air,  and  they  confequently, 
according  to  the  great  law  of  chemical  at- 
traction, feparate  from  each  other,  and  unite 
with  the  furrounding  air. 

In  the  fame  manner,  it  may  be  pre- 
fumed, the  component  parts  of  fugar, 
which  appear  to  be  principally  phlogif- 
ton  and  a peculiar  acid,  when  this  fub- 
ftance  is  reduced  to  a certain  degree  of  te- 
nuity, by  the  means  before  mentioned, 
have  the  fame  tendency  to  feparate  from 
each  other,  and  unite  with  the  furround- 
ing medium,  which,  in  this  inftance,  'is 
water,  and  for  which  their  attraction,  under 

thefe 
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thefe  circumftances,  is  fuperior  to  the  at- 
traction between  each  other. 

Admitting,  therefore,  that  fermen- 
tation is,  as  before  fuggefted,  a procefs  by 
which  the  decompofition  of  fugar  is  effe&ed, 
and  that  it  is  induced  by  the  means  and 
on  the  principles  which  have  been  men- 
tioned, we  mud  next  advert  to  the  effects 
produced  by  this  operation  on  the  fluid  in 
which  it  is  carried  on,  and  which,  if  the 
preceding  theory  be  a juft  one,  we  may 
expeCt  will  afford  a further  confirmation  of 
it,  as  well  as  be  another  proof  that  the 
component  parts  of  fugar  are  really  fuch 
as  have  been  all  along  fuppofed. 

When  the  procefs  of  fermentation  has 
continued  for  l'ome  time,  it  may  be  fuppofed 
that  the  two  ingredients,  of  which  we  ima- 
gine fugar  to  be  principally  compofed,  dif- 
unite  from  each  other,  mixing  with  the 
general  menftruum  as  diftincft  bodies,  and 
the  peculiar  properties  belonging  to  each 

individually. 
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individually,  being  now  no  longer  latent, 
communicate  a new  date  and  character  to 
the  liquor  in  which  they  are  diffufed,  for 
inftead  of  its  being  a laccharine  liquor,  we 
ihould  now  expedt  it  to  be  a phlogifticated 
acid  liquor;  and  this  is  obvious  in  the  iirffc 
change  the  liquor  undergoes,  for  inftead  of 
its  being  fweet,  as  before,  it  immediately 
acquires  an  auftere  tafte,  which  may  be 
attributed  to  the  acid,  and  at  the  fame  time 
exhibits  the  prefence  of  a fpirituous  and 
inflammable  principle,  and  which  may  be 
attributed  to  the  phlogifton;  both  which 
evidently  belong  to  the  vinous  character ; 
fo  that  the  union  of  thefe  three  ingredients, 
namely,  water,  phlogifton,  and  the  acid  of 
fugar,  appears,  therefore,  to  conftitute 
wine. 

But  though  when  thefe  ingredients  have 
feoarated  from  each  other  and  united  with 
the  water,  the  operation  of  fermentation 
may  be  conftdered  as  compleated,  as  far  as 

it  relates  to  the  decompofition  of  fugar, 

1^  • 

it 
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it  is  not  perfected,  if  confidered  with  rc- 
fpeCt  to  the  new  compound  which  is  the 
relultof  the  union  of  thefe  ingredients  with 
water,  or,  in  other  words,  with  relpeCtto  the 
production  of  wine  • for  there  are  fome  other 
fubftances,  befides  the  acid  and  phlogifton, 
which  are  either  combined  with  the  fugar, 
as  component  parts  of  it,  or  which  are  ad- 
ventitioufly  united  to  it,  in  the  vegetable 
from  which  the  fugar  is  derived,  which 
as  they  do  not  contribute  to  the  vinous 
character,  muft  be  feparated,  and  thefe 
are  known  under  the  general  name  of 
faecula  or  lee,  and  which  are  ufually 
precipitated  merely  by  the  liquor  remain- 
ing for  a confiderable  length  of  time  at 
reft. — The  acid  of  fugar  itfelf  feems,  alfo, 
too  abundant,  at  firft,  for  the  true  character 
of  wine,  and  though  foluble  in  water  in 
a certain  temperature,  it  feems  not  fo  per- 
fectly fo  in  the  temperature  under  which 
wine  is  ufually  kept,  as  that  a quantity, 
which  is  more  than  neceftary  for  wine, 
can  be  held  in  permanent  folution  ; and, 

therefore. 


ON  SUGAR. 


59 


therefore,  when  the  wine  has  been  forfome 
time  kept  at  reft  in  calks,  the  fuperabun- 
dant  acid  feparates,  and  chryftaiizes  on  the 
fides  of  the  vefiel,  and  to  this  is  given 
the  name  of  tartar. 

This  acid,  though  thus  evidently  de- 
rived from  fugar,  feems,  however,  to  be 

materially  different  to  the  acid  of  fugar; 

\ 

but  this  will  not  feem  extraordinary,  as 
probably,  it  has  formed  a combination  with 
fome  other  vegetable  matter,  which  fepa- 
rates at  the  fame  time  from  the  general 
mafs.  That  the  fixed  vegetable  alkali  is 
united  with  it,  though  not  to  a degree  of 
faturation,  is  well  known  by  common  che- 
mical experiments,  as  it  can  be  eafily  fe- 
parated  from  it;  and  there  can  be  no  dif- 
ficulty in  tracing  this,  the  lees  of  wine 
being  evidently  alkaline.  The  other  ma- 
terials with  which  the  acid  unites,  may 
probably  have  fuch  an  affinity  for  it  as 
not  to  be  ealily  feparated  by  any  of  the 
common  proceffes  of  chemiftry.  But  fup- 

I 2 pofing 
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pofing  this  even  to  be  impracticable,  there 
would  flill  remain  no  doubt  of  the  origin 
of  the  acid  of  tartar,  as  it  is  immediately 
derived  from  fugar.  The  induPcry  of  the 
celebrated  Scheele  has,  however,  removed 
all  pofiible  doubt  on  this  fubjeCt,  as  he 
has  actually  produced  the  true  acid  of 
fugar  from  tartar ; and  from  fome  other 
experiments  of  Scheele’s  and  Dr.  Crell’s,  the 
iimilarity  of  the  acid  of  tartar  to  the  acid 
of  fugar  is  not  only  fully  afcertained,  but 
it  feems' probable  that  the!  acids  of  tartar, 
fugar  and  vinegar,  which  are  all  produced 
from  fugar  by  different  proceffes,  are  all 
modifications  of  the  fame  acid,  as  it  is 
united  to  more  or  Ids  phlogifton,  and  that 
the  acid  of  tartar  has  the  greateft  quantity 
combined  with  it,  the  acid  of  fugar  has 
fomewhat  lefs,  and  the  acetous  acid  has  the 
fmalleff  quantity*. 

The 

• / 

* See  Schcele’s  Effays — Englilh  Tranflation,  page  3 8 S . 
See,  alfo,  Experiments  and  Obfervations  on  the  Conver- 
fion  of  the  acids  of  Sugar  and  of  Tartar  into  Vinegar,  by 
by  M.  Herinftadt,  in  the  lournal  de  Phyfique  for  Septem- 
ber, i 7 87,  from  which  it  appears  probable,  that  the  acid 
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The  vinous  fermentation  being  thus 
perfected,  by  the  reparation  of  the  fuper- 
abundant  acid  and  the  other  adventitious 
vegetable  matter,  the  auflere  tafle  which  it 
before  had  is  now  much  leffened,  and  the 
wine  is  fofter  and  more  grateful  to  the  pa- 
late, but  retaining  the  phlogiflon  it  is  ftill 
inflammable,  and  has  equally  the  power  of 
producing  intoxication,  which  it  may 
reafonably  be  fuppofed  is  derived  from  that 
principle. 

That  the  phlogiflon  is  ftill  in  a flate 
of  combination  with  the  liquor,  is  not 
only  probable  from  the  preceding  circum- 
ftances,  but  its  adtual  feparation  may  be 
effected  by  art ; for,  by  diflillation,  ardent 
fpirit  is  obtained  from  wine;  which  has 
always  been  conlidered  as  phlogiflon  united 
to  fo  much  water  as  will  fix  it,  thereby 
preventing  its  afluming  that  aerial  form 

of  fugar,  the  acid  of  tartar,  and  the  acetous  acid,  may 
each,  by  different  procefles,  be  obtained  from  various  ve- 
getable acid  juices,  • as  the  acid  of  tamarinds,  of  lemons, 
the  juice  of  plumbs,  apples,  pears,  goofeberries,  forrel,  ber- 
beri3.  &c. 


which 
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which,  with  a fmallcr  quantity  of  water, 
or  with  the  furrounding  air,  it  would  pro- 
bably put  on. 

The  acetous  (late  which  is  brought  on 
by  fermentation  in  watery  folutions  of  fu- 
gar,  is  evidently  that  ftate  of  it,  in  which, 
after  thedifunion  of  the  two  principles  of 
fugar,  the  acid  remains  principally  combined 
with  the  menftruum,  in  confequence  of 
the  efcape  of  phlogifton. — This  is  effected 
by  what  is  called  the  acetous  fermentation, 
and  which  is  in  reality  the  fame  kind  of 
procefs  which  produced  the  vinous  ftate 
of  the  liquor,  only  extended  fomewhat 
further:  and  I think  it  may  be  thus  ex- 
plained. 

i 

If,  after  the  feparation  of  the  compo- 
nent parts  of  fugar,  and  their  combination 
with  the  furrounding  water,  have  been  ef- 
fected by  what  is  properly  called  the  vi- 
nous fermentation,  a degree  of  heat  be 
communicated  to  the  new  compound, 
more  than  was  requifite  for  the  before- 

. mentioned 
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mentioned  purpofes,  it  will  produce,  upon 
the  common  principle  of  heat,  a further 
rarefaction  of  the  liquor,  and  the  cohe- 
iion  between  its  feveral  parts  will  be  pro- 
portionately diminished;  and  Should  either 
of  the  principles,  which  by  the  previous 
operation  became  united  with  the  water,  be- 
come by  this  means  fo  loofely  attached  to  it, 
as  on  the  approach  of  another  fluid  to  be  fen- 
lible  of  a Superior  attraction,  it  will,  as  in  the 
former  procefs,  quit  that  body  to  which  it 
is  attached  by  an  inferior  affinity,  and  unite 
with  that  to  which  it  is  attracted  by  a fu- 
perior  affinity.  It  is  probable  that  the 
phlogiston,  as  the  rareft  and  moSt  volatile 
of  the  ingredients  which  enter  into  the 
compolition  of  wine,  will  be  moSt  eafily 
loofened  from  the  medium  in  which  it  is 
cliffufed,  by  the  application  of  heat,  and 
if  in  this  date  of  imperfeCt  cohelion,  the 
Surface  of  the  liquor  be  in  contaCt  with  the 
atmofpheric  air,  which  has  a well  known 
and  powerful  affinity  for  phlogiston,  it  is 
highly  probably  that  it  ffiould  be  fo  far 
attracted  by  it,  as  to  quit  the  liquor,  and 

uniting 
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uniting  with  the  air,  be  diffipated ; and  it  is 
evident  that  if  this  take  place  to  fuch  a 
degree  as  to  dephlogifticate  the  liquor,  it 
will  remain  compofed  only  of  the  water 
and  the  acid,  and  confequently  be  four. 

The  two  circumftances  of  a fuperior 
temperature, **»vvith  regard  to  heat,  and  the 
expofure  to  the  furrounding  air,  being  in- 
difpenfably  requifite  to  induce  the  acetous 
fermentation,  certainly  very  much  ftrengthen 
the  above  conjecture. — And  it  is  rendered 
ftill  more  probable  by  another  faCt,  in 
which  the  feparation  and  removal  of  phlo- 
gifton  from  vinous  liquors  render  them 
four. 

After  the  feparation  of  phlogifton 
from  wine  has  been  effected  by  diftillation, 
and  which,  as  before  noticed,  takes  place 
when  ardent  fpirit  is  obtained,  a four 
feculent  liquor  remains  behind.  Indeed 
this  and  the  former  operation  by  which  a 
four  rehduum  is  produced,  are  very  fimilar, 

both 
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both  depending  upon  the  lame  circum- 
dance,  the  removal  of  phlogidon. 

When  vinegar  is  produced  by  the  ace- 
tous fermentation,  juft  fuch  a degree  of 
heat  is,  probably,  necedary  as  will  volati- 
lize the  lighted:  part  only  of  the  compound, 
and  which,  as  before  obferved,  is  mod: 
probably  the  phlogidon,  this  heat  being 
found,  by  experiment,  to  be  from  70  to  80 
of  Fahrenheit:  and  when,  therefore,  it 
efcapes  in  this  rare  and  light  ftate,  it  may 
eafily  be  imagined  that  it  will  unite  with 
the  furrounding  air,  and  be  foon  loft  to 
the  fenfes  in  the  general  mafs  of  the  at- 
mofphere.  When  wine  is  fubjedted  to  the 
procefs  of  diftillation  a much  greater  heat 
is  applied,  and  it  being  more  than  fudicient 
to  feparate  the  phlogidon,  a portion  of 
water,  with  perhaps  fome  other  principle, 
is  raifed  at  the  fame  time,  which  uniting 
with  the  phlogidon,  the  compound  is 
rendered  more  obvious  to  our  fenfes,  than 
the  phlogidon  in  its  feparate  and  more  rare 

K date. 
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State,  or  when  united  only  to  air,  can  be 
fuppofed  to  be,  and  we  are,  confequently, 
able  to  collect  it  thus  combined,  in  proper 
receivers. 

Vinegar  is,  moreover,  produced  from 
fugar  by  another  procefs  of  dephlogiSti- 
cation,  namely,  by  being-  placed  in  cir- 
cumstances in  which  manganefe  can  ad 
upon  it,  by  which  it  is  foon  deprived  of 
its  phlogifton;  for,  during  the  procefs,  a 
fhftrp  vapor  arifes,  which,  when  colleded 
in  a receiver,  appears  to  be  true  vinegar*. 
The  only  difference  between  this  operation 
and  the  fermentative  procefs  by  which  vi- 
negar is  produced,  being  that  in  the  latter 
the  phlogiston  is  volatilized  and  diffipated, 
and  the  acid  is  left  behind  united  with 

l 

the  water,  and  in  this  the  acid  is  raifed  in 
the  form  of  vapor,  and  the  phlogiston  re- 
mains behind,  being  abforbed  and  fixed 

* 

by  the  manganefe. 

* See  Scheele’s  Eflays — Effay  v.  on  Manganefe — Section 
xxviii. 
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I wilh  I could  have  added,  in  confirma- 
tion of  the  preceding  theory  of  acetous 
fermentation,  that  experiment  had  proved 
that  the  air,  which  is  in  contact  with  the 
furface  of  the  wine,  when  the  procefs 
is  going  on,  is  phlogifticated,  which  it 
certainly  mufi,  if  . the  foregoing  conjec- 
ture, refpeding  the  efcape  of  phlogifton 
during  that  ODeration,  be  true. — I have 
never,  myfelf,  had  an  opportunity  of  ob- 
l'erving  this  operation  upon  fo  large  a fcale 
as  would  probably  be  requifite  to  decide 
this  circumftance,  and  I believe  the  air 
which  riles  from  the  furface  of  liquors 
undergoing  the  acetous  - fermentation  has 

$ 

not  yet  been  properly  fubjeded  to  expe- 
riment. It  w'ould,  however,  be  no  diffi- 
cult matter  to  afcertain  this  in  places  where 
wine  and  vinegar  are  articles  of  manufac- 
ture, more  efpeciall.y  as  the  methods  of 
difcriminating  between  phlogifticated  and 
other  airs,  and  even  of  afcertaining  the  de- 
gree of  phlogiftication  which  the  air  may 

K 2 have 
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have  fuffered,  is  at  this  time  fo  well  under- 
flood. 

It  muft,  at  the  fame  time,  be  admitted, 
that  the  general  accounts  of  this  procefs, 
which  are  found  in  books  of  chemiftry, 
very  much  favour  this  opinion;  as  they  all 
agree  in  thefe  two  circumflances,  that  heat 
and  the  free  accefs  of  the  external  air  are 
neceffary  to  the  acetous  fermentation,  and, 
moreover,  that  there  really  does  arife  from 
liquors,  in  this  ftage  of  fermentation,  fome 
principle  which  imparts  a noxious  quality 
to  the  furrounding  air.  It  is,  indeed,  ob- 
ferved  by  Neumann,  Macquer  and  Baume, 
that  the  air  which  arifes,  during  this  ope- 
ration, is  not  fo  noxious  as  that  which  is 
produced  by  the  vinous  fermentation.  But 
at  the  time  when  thele  chemifts  wrote, 
the  nature  of  this  air,  and  of  fixed  air,  or 
aerial  acid  being  totally  unknown,  it  is 
not  to  be  wondered  at,  that  they  could 
diflinguifh  them  in  no  other  way  than  as 
the  one  appeared  more  noxious  than  the 

other: 
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other:  and  though  phlogsfticated  air  be  as 
incapable  of  luftaining  animal  life  and 
combufiion  as  fixed  air  is,  yet  a fufficient 
reafon  may  be  fuggeHed  why  the  latter 
muft -appear  much  more  noxious  than  the 
iormer,  if  an  experiment  be  made  on  both 
refpedting  their  power  of  extinguifhing  life 
and  combuflion,  as  they  are  found  on  the 
lurfaces  of  liquors  undergoing  the  refpec- 
tive  fermentations.  For  fixed  air  bein? 
heavier  than  atmofpheric  air,  it  muff  necef- 
larily  remain,  as  an  increafing  Hratum  on  the 
liquor,  and  confequently  be  in  as  denfe  a 
Hate  as  it  is  capable  of  alfuming : whereas 
the  former,  or  phlogiHicated  air,  having 
lets  fpecific  gravity  than  the  air  of  the  at- 
mofphere,  cannot  be  Hationary  as  fixed 
air  is,  but  mufi  conHantly  be  quitting  the 
furface  of  the  wine,  where  it  was  gene- 
rated, by  its  tendency  upwards;  fo  that 
unlefs  it  were  detained  on  the  furface  by 
fome  mechanical  contrivance,  it  could 
never  be  found  but  in  fo  rare  a Hate,  that  if 
fubjedted  to  the  experiments  before  al- 
luded 
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luded  to,  refpedting  the  extinction  of  ani- 
mal life  and  combuftion,  it  muft,  from 
comparifon,  appear  much  lefs  noxious 
than  fixed  air. — There  is,  however,  an 
experiment  of  Dr.  Crell’s,  related  in 
Scheele’s  Elfays,  by  which  vinegar  is  pro- 
duced from  the  acid  of  tartar  and  fpirit 
of  wine,  (and  which,  when  united,  muft 
evidently  be  fimilar  to  wine,  at  leaft  muft 
contain  the  fame  principles)  in  which  the 
incumbent  air  became  phlogifticated.  It 
is  thus  related — “ If  acid  of  tartar  and  fpirit 
of  wine  be  digefted  together  for  feveral 
months,  the  whole  is  converted  into  vine- 
gar, and  the  air  in  the  veftel  becomes 
partly  fixed  and  partly  phlogifticated*.” 

From  what  has  been  faid,  I think  it 

appears  pretty  evident,  that  wine  is  formed 

of  phlogifton,  a peculiar  acid  and  water 

that  vinegar  is  formed  of  this  acid  and 

water  without  the  phlogifton,  and  that  in- 

• 

* See  Scheele’s  Eflays,  page  387.  ^ 

flammable 
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flammable  fpirit  is  produced  by  the  union 
of  the  phlogifton  with  water  without  the 
acid;  that  the  phlogifton  and  this  peculiar 
acid  are  obtainable  from  fugar,  being  evi- 
dently produced  by  the  decompofition  of 
this  lubftance,  and  that  the  procefs  which 
dilpofes  fugar  to  give  out  thefe  principles 
to  water  is  fermentation. 

The  true  vinous  character  and  peculiar 
qualities  of  wine  alfo  depend  upon  fhe 
perfection  of  the  decompofition  of  fugar, 
and  upon  the  proper  and  proportionate 
combination  of  thefe  principles  with  water: 
a variation  in  this  refpedt,  joined  to  the 
mixture  of  bodies  which  are  adventitious 
to  fugar,  but  produced  with  it  in  the  ve- 
getable body  from  which  it  is  derived, 
conftituting  the  difference  between  wines. 
Thus  the  faccharine  principle  in  barley 
being  clofely  united  to  the  farinaceous  part 
of  the  fame  grain,  it  is,  perhaps,  imprac- 
ticable to  make  a perfedt  folution  of  the 
one  in  water,  without  imparting  to  it  luch 

a portion 
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a portion  of  the  other,  as  will  affedt  the 
procefs  of  fermentation,  and  give  a pecu- 
liar character  to  the  wine  fo  produced. 
Hence  the  difference  between  ale,  the  vi- 
nous liquor  produced  from  the  faccharine 
part  of  barley,  and  wine  produced  from 
the  juice  of  the  grape. 

In  wine,  made  from  the  juice  of  the 
grape,  the  feparation  of  the  phlogidon 
frim  the  acid  feems  to  be  mod  perfectly 
effected,  and  the  redundant  acid  being  more 
completely  done  away,  the  wine  thus  pro- 
duced is  certainly  the  mod  perfect  ex- 
ample of  a vinous  liquor.  There  is, 
however,  an  obvious  difference  in  wines 
made  from  different  grapes,  and  one  of 
them  is  the  unimportant  one  of  colour, 
which  feems  to  bear  no  relation  to  the  adt 
of  fermentation,  it  being,  probably,  pro- 
duced extradtively  from  the  fkin  of  the 
grape,  merely  on  the  common  principle 
of  maceration. 


It 
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It  may,  perhaps,  be  remarked,  that  I 
have  not  mentioned  fixed  air  as  one  of  the 
conftituent  parts  of  fugar,  though  it  is 
evidently  produced  during  the  vinous  fer- 
mentation of  all  faccharine  liquors,  and 
it  has  generally  been  confidered  as  derived 
from  the  fugar.  I have  not  done  this,  be- 
caufe  I believe  it  would  be  difficult  to  prove 
that  it  previoufiy  exifted  as  an  ingredient 
in  the  fugar ; more  efpecially  as  at  this 
time  chemifts  are  not  quite  fatisfied  about 
the  nature  of  this  principle,  and  it  is  even 
contended,  that  it  is  compofed  of  phlo- 
gifton  and  pure  air.  Should  this  be  the 
cafe,  it  may  evidently  be  produced  by  fome 
redundant  phlogifton  which  does  not  com- 
bine with  the  water,  when  the  decompo- 
fition  of  fugar  firft  takes  place. 

It  may  be  right  ftill  further  to  obferve, 
before  I conclude  the  fubjeft  of  fermenta- 
tion, that  in  ftricft  chemical  truth,  all  the 
liquors  derived  from  the  decompolition  of 
fugar  in  water,  by  the  feveral  proceffes  of 

L the 
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the  vinous  and  acetous  fermentation,  and 
diftillation,  are  compofed  of  thofe  princi- 
ples which,  in  common  language,  may  be 
faid  to  belong  peculiarly  to  wine;  for,  from 
fome  late  experiments  related  by  Dr.  Crell*, 
it  appears  that  they  all  contain  phlogif- 
ton,  the  acid  of  fugar,  and  water;  and 
that  the  peculiar  character  of  each  liquor  is 
owing  to  the  predominance  only  of  the 
one  or  other  of  thefe  principles ; thus,  in 
ardent  fpirit,  the  phlogifton  predominates  ; 
in  vinegar  the  acid  prevails ; and  in  wine 
they  are  combined  fo  equally,  as,  if  I may 
ufe  the  expreffion,  to  neutralize  the  li- 
quor. This  circumftance,  however, 
though  it  was  right  to  notice  it  for  fake 
of  accuracy,  can,  obvioufly,  make  no 
difference  in  the  general  principles  of  the 
preceding  theory  of  fermentation^. 

From 

* See  Scheele’s  EfTays — page  386. 

f Si  nce  I wrote  the  above  I have  read  Mr.  Henry’s  paper 
on  Fermentation,  &c.  in  the  fecond  volume  of  the  Man- 
chefter  Memoirs,  and  I am  much  pleafed  to  find  my  fenti- 

ments. 
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From  the  two  natural  procefles  which 
have  been  related,  the  one  fynthetic,  and  the 
other  analytic,  the  firft  approximating  and 
uniting  the  principles  of  which  fugar  is 
compofed,  in  the  adts  of  vegetation  and 
animalization,  and  the  other  difuniting  them 


ments,  on  this  fubjed,  accord,  fo  much  as  they  do,  with, 
thofe  of  fo  refpedable  a Chemift.  Being  each  of  us  led 
by  very  different  circumflances  to  confider  the  principles 
of  fermentation,  a fimiJarity  of  fentiment  may  certainly 
be  confidered  as  reciprocally  ftrengthening  both  our  opi- 
nions. 

Mr.  Henry  confiders  the  knowledge  of  the  conflituent 
parts  of  fugar,  as  I have  done,  to  be  molt  likely  to  lead  to 
a knowledge  of  the  true  principles  on  which  this  procefs 
is  effeded,  and  to  account  for  the  feveral  changes  which 
are  produced  by  it.  He  differs,  however,  in  one  refped 
from  me,  in  fuppofing  the  decompofition  of  water  to  take 
place  during  the  ad  of  fermentation,  whereas  I have  con- 
fidered the  water  merely  as  a menftruum  in  which  the 
principles  of  fugar  are  diffufed,  upon  being  feparated  from 
each  other  in  the  fermentatory  operation.  And  I cannot 
help  kill  adhering  to  the  fame  opinion,  and  for  the  follow- 
ing reafons,  ill.  becaufe  the  phlogiflon  obtained  from  the 
fugar  feems  fufficient  to  account  for  that  which  exills  in 
wine  : 2d.  becaufe  I think  it  improbable  that  the  water 
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the  ti£t  of  fei mentation,  there  is  cer- 
tainly the  utmoft  reafon  to  believe  that 
thefe  conftituent  parts  of  fugar  are  really 
phlogifton  and  a peculiar  acid,  agreeably 
to  the  firft-mentioned  experiment  of  the 
dephlogiftication  of  fugar  by  the  nitrous 
acid. 

The  experimentum  crucis  is,  how- 
ever, ftill  wanted,  fully  to  eftablifh  this 
theory,  namely,  the  artificial  fynthefis  of 
fugar,  or  its  revivification  by  the  applica- 
tion of  phlogifton  to  its  acid,  on  the 
fame  principle  as  metals  are  revived  from 


Ihould  be  decompofed  under  fo  low  a temperature  as  that 
in  which  fermentation  takes  place  : 3dly.  becaufe  if  it  did 
take  place,  at  lead  to  any  confiderable  extent,  it  is  evi-  * 
dent  that  a great  part  of  the  water  would  be  diffipated  in 
the  phlogifton  and  dephlogidicated  air  which  would  be 
liberated  by  its  decompofition  ; and  lallly,  becaufe  1 have 
even  my  doubts  refpedling  the  converfion  of  water  into 
air  under  any  circumltances ; at  lead  the  experiments 
which  have  been  hitherto  made,  do  not  appear  to  me  to 
be  fufficient  to  admit  it  as  an  cdablilhed  chemical  fadt. 
See  Dr.  Priedley’s  Experiments  on  this  fubjedt  in  his  fixth 
volume  of  Experiments  on  Air,  &c.  and  the  Experiments 
of  M.  De  la  Metherie,  in  the  Journal  de  Phyiique. 

their 


their  calces  by  the  fame  means,  or  as  flil- 
phur  is  produced  by  the  union  of  phlo- 
giston with  the  vitriolic  acid,  the  consi- 
deration of  which  will  be  the  fubjedt  of 
the  next  ledtion. 
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SECTION  IV. 

On  the  ’Revivification  of  Sugar. 

HOWEVER  probable  it  may  appear, 
from  a confideration  of  the  preced- 
ing fads  and  obfervations,  that  fugar  would 
be  produced  by  bringing  the  faccharine 
acid  into  circumftances  in  which  it  could 
abforb  and  faturate  itfelf  with  phlogifton, 
yet  I fear  there  would  be  great  difficulty 
in  effeding  this  union  by  any  common 
chemical  operation ; at  lead  there  appears 
to  be  an  infuperable  obftacle  to  it,  in  the 
way  in  which  this  procefs  is  ufually  car- 
ried on  in  the  inftance  of  metals;  for  the 
degree  of  heat  which  is  requiflte  to  dif- 
e n gage  phlogifton  from  common  inflam- 
mable fubftances,  would,  even  fuppofing 
the  phlogifton  to  be  attraded  by  the  acid, 
be  fufficient  to  decompofe  and  diflipate 
the  principles  of  the  new  formed  fugar 

by 
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by  combuftion  : this  circumftance  being 
in  metals  of  no  conlequence,  as  a greater 
and  longer  continued  heat  is  requifite  to 
calcine  metals,  than  to  burn  vegetable  or 
animal  matter. 

• i 

Were  the  attempt  made,  it  is  obvious 
that  it  fhould  be  with  thofe  bodies  to 
which  phlogifton  is  moft  loofely  attached, 
and  which  would,  probably,  part  with 
this  principle  under  a lower  degree  of 
heat  than  that  which  would  produce  the 
combuftion  of  fugar,  as  phofphorus,  ar- 
dent fpirit,  fulphur,  the  eledtric  fpark, 
inflammable  air.  See.  and  poflibly,  if  it  be 
admitted  that  the  rays  of  the  fun  contain, 
phlogifton,  the  acid  might  abforb  l'ome  of 
this  principle,  if  expofed  a long  time  to 
its  rays  ftrongly  condenfed  by  a lens;  in- 
deed this  will  appear  the  lefs  improbable, 
if  we  advert  to  the  phlogiftication  of 
another  acid,  which  is  unqueftionably  ef- 
fected by  the  folar  rays,  namely,  the  ni- 
trous, which  Scheele  has  found  by  re- 
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peated  experiments  to  acquire  a yellow  co- 
lour, and  to  emit  yellow  fumes  by  mere 
expofure  to  the  fun’s  light;  and  it  need  not 
be  obferved.  that  the  yellow  colour  of  ni- 
trous acid  is  acknowledged  by  chemifts  to 
be  charadteriftic  of  its  having  imbibed 
phlogidon. — Dr.  Priedley  has  alfo  found 
that  a metallic  calx  may  be  redored  to  a 
metal,  not  only  by  being  expofed  to  the 
dame  of  inflammable  air,  but  by  the 
rays  of  the  fun  being  thrown  upon  it  by 
a lens,  when  furrounded  by  inflammable 
air  confined  in  a clofe  veffel. 

Notwithstanding,  however,  the 
feeming  difficulty  of  redo  ring  phlogidon 
to  the  acid  of  fugar,  and  thereby  repro- 
ducing its  faccharine  date,  there  are  fome 
common  proceffes  which  feem,  in  fome 
degree,  to  effect  it. 

Ace  taxed  lead,  which  is  ufually  cal- 
led fugar  of  lead,  and  obvioufly  fo  from 
its  fvveet  tade,  may,  I think,  be  confi- 

dered 
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dered  as  a true  fugar  produced  by  the-  plilo- 
giftication  of  the  vegetable  acid.  This 
fubftance  is  the  chryftallized  folution  of 
white  lead  in  vinegar.  The  cerufe  being 
an  imoerfedt  calx  of  lead,  mud  contain 
fome  phlogifton,  though,  evidently,  not 
enough  to  make  it  afiume  the  metallic 
character.  The  fait  thus  produced  feems 
then  to  be  compofed  of  the  calx  of  lead, 
of  phlogifton,  and  of  the  acid  of  fugar 
contained  in  the  vinegar.  By  the  union  of 
the  two  latter,  fugar  is  produced  upon  the 
general  principles  already  advanced;  and 
though,  in  this  inftance,  it  is  fo  much 

i 

impregnated  with  lead  that  it  would  be 

unfit  for  any  of  the  purpofes,  for  which 

■% 

fugar  is  ufed,  yet  its  fweet  tafte  and  ano- 
ther property  which  itpofTeffes,  fufficientJy 
evince  its  truly  faccharine  ftate;  for  it  is 
well  known  to  Chemifts,  though  it  has 
hitherto  been  very  difficult  to  explain,  that 
by  diftillation  an  inflammable  fpirit  may 
be  obtained  from  fugar  of  lead,  and  though, 
from  the  adventitious  circumftance  of  a 

M metallic 
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metallic  combination,  it  may  differ,  in 
fome  of  its  principles,  from  ardent  fpirit 
obtained  from  pure  fugar,  by  the  double 
operations  of  fermentation  and  diftillation, 
yet  agreeing  with  it  in  the  chief  charac- 
teriftic  of  that  fluid,  inflammability,  there 
can  be  little  doubt  of  its  being  in  itfelf 
fimilar,  as  well  as  derived  from  a fimilar 
fource,  more  efpecially  as  it  is  well  known 
that  inflammable  fpirit  cannot  be  obtained 
from  a folution  of  lead  in  the  vitriolic 
.acid,  or  any  other  than  the  vegetable*. 

The  revivification  of  perfe&ly  metallic 
lead  from  the  fugar  of  lead  by  heat  alone, 
which  is  a well  eftablifhed  chemical  fadt, 
is  another  proof  that  the  compound  con- 
tains* phlogifton,  and  confequently  flill 
more  ffrongly  favours  the  preceding  con- 
jecture, that  the  fugar  is  produced  by  its 
union  with  the  vegetable  acid  of  the  vine- 
gar. 


* Neumann’s  Chemiftry — vol.  i,  page  S6. 
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I r may  indeed,  at  firft,  appear  paradoxi- 
cal that  the  fait  of  lead,  obtained  from 
a folution  of  calx  of  lead,  which  obvi- 
ouily  could  not  contain,  in  its  calciform 
ftate,  a fufficient  quantity  of  phlogifton  to 
put  on  the  metallic  character,  fhould  be 
capable  of  producing  true  lead  by  heat 
alone  j yet,  if  it  be  confidered  that  the 
pureft  vinegar  contains  phlogifton,  it  may 
reafonably  be  fuppofed  that  the  deficiency 
of  phlogifton  is  fupplied  from  thence. 
For  though  the  vinegar  be  evidently  com- 
bined with  too  fmall  a quantity  of  phlo- 
gifton for  it  to  afiume  the  faccharine  cha- 
racter, and  the  cerufe  be  combined  with 
too  fmall  a quantity  of  phlogifton  to  afiume 
the  metallic  character,  yet  when  they  are 
both  united,  the  fum  of  phlogifton  in  the 
whole,  appears  to  be  fufficient  in  one  pro- 
cefs,  by  a union  with  the  acid,  to  produce  a 
fugar,  and  in  the  other,  by  a union  with 
the  metallic  calx,  to  produce  a metal  j and 
the  different  modes  in  which  the  two  ope- 
rations are  conducted,  may,  perhaps,  ex- 

M 2 plain 
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plain,  why  in  the  firft  the  refult  fhould  be 
the  fugar,  and  in  the  latter  the  metal. 

In  the  firffc,  which  is  merely  a folution 
of  the  cerufe  in  vinegar  by  digeftion,  a 
very  gentle  heat  is  applied,  much  below 
that  which  is  ever  made  ufe  of  in  revivify- 
ing metals  from  their  calces,  and  there- 
fore it  may  be  prefumed  not  fufficient  to 
effect  the  union  of  the  phlogifton  and  the 
calx  in  this  inftance,  it  not  being  even 
fufficient  to  diffipate  the  acid  by  evapo- 
ration. At  the  fame  time,  as  a moderate 
heat  will  enable  vinegar  to  feparate  phlo- 
gifton  from  lead,  as  may  be  inftanced  in 
the  production  of  cerufe,  in  which  the 
heat  applied  is  only  that  of  a dunghill, 
it  is  probable  that  the  heat  made  ufe  of 
in  this  operation  is  fufficient  to  difengage 
the  remaining  phlogifton  from  the  cerufe, 
and  its  union  with  the  acid,  with  which 
it  has  a ftronger  affinity,  follows. 
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In  the  lecond  operation,  the  degree  of 
heat  applied  isprecifely  the  fame  as  in  that 
of  fmelting;  the  acid  is  therefore  imme- 
diately leparated  and  diftipated,  and  the 
calx  and  phlogifton  uniting,  the  revivifi- 
cation of  the  metal  is  effected  in  the  fame 
manner  as  when  a metallic  calx  is  in  con- 
tact with  any  other  phlogiftic  body  un- 
dergoing combuftion. 

Should  the  foregoing  conjecture,  re- 
fpeCting  the  fweetnefs  of  acetated  lead,  be 
admitted,  it  follows,  that  the  effedt  of 
lead,  in  fweetening  four  wines,  does  not 
depend  upon  this  fubftance  as  a metallic 
but  limply  as  a phlogiftic  body ; and  Ihould 
further  experiments  prove  this,  fome  pro- 
cefles  may,  probably,  be  adopted,  by  means 
of  which  an  equal  portion  of  phlogifton 
may  be  imparted  to  the  liquor  uncombined 
with  fo  noxious  a metal. 

% 

This,  evidently,  throws  a new  light 
upon  the  fubjedt  of  recovering  four  wines, 

and 
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and  a conviction  of  this,  among  manu- 
facturers and  venders  of  wine,  with  the 
knowledge  of  fome  other  equally  cheap 
and  eafy  method  of  imparting  phlogifton 
to  lour  wine,  would  go  further  to  prevent 
the  ufe  of  lead,  in  fweetening  wine,  than 
the  moft  fevere  prohibitory  edicts.  And 
this,  important  as  it  undoubtedly  is,  cer- 
tainly cannot  be  very  improbable,  becaufe 
even  now  there  is  a procefs  ufed  by  makers 
of  wine  which  is  truly  phlogiltic,  and 
is  that  which  I propofed  to  mention  as 
another  inflance  of  the  revivification  of 
fugar  from  its  acid. 

It  is  a common  practice  with  manu- 
facturers of  wine,  to  burn  common  matches, 
or  rags  impregnated  with  fulphur,  over  the 
furface  of  wine  which  has  difcovered  any 
marks  of  fournefs,  and  if  continued  for 
fome  time,  it  never  fails  to  diminifh  the  aci- 
dity of  the  liquor.  In  making  cyder,  in  which 
liquor  the  acid  is  ufually  too  abundant, 
the  effeCt  of  this  mode  of  phlogiftication. 
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in  fweetening  it,  is  fo  certain  and  confide- 
rable,  as  to  make  it  almoft  univerfally  a 
part  of  the  common  procefs  of  cyder- 
making, at  leaft  in  thofe  parts  of  the 
kingdom,  where  apples  do  not  obtain 
perfect  maturity. 

Frontignac  wine,  which  is  very  fweet, 
is  frequently  imitated  by  dealers  in  wine, 
and  I am  told  that  this  is  principally  done 
by  impregnating  fome  of  the  weak  and 
acidulous  wines  very  powerfully  with  ful- 
phur;  and,  indeed,  the  fulphureous  im- 
pregnation of  this  wine  may  often  be  de- 
tected by  the  tafte  and  fmell. — Thefe  kinds 
of  factitious  wines  are  chiefly  manufactured 
in  Holland,  and  I have  been  informed  by 
an  intelligent  traveller,  that  large  quanti- 
ties of  weak  and  four  wine  are  annually 
exported  from  Nantz  and  fold  to  the  Dutch, 
where  they  are,  probably,  changed,  into 
fweet  wine  by  the  forementioned  or  fome 
fimilar  procefs. 


Nor 
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Nor  is  this  merely  a modern  pra&ice, 
for  the  ufe  of  phlogiftic  fumes,  in  leffen- 
ing  the  acidity  of  vinous  liquors,  and  of 
the  total  exclufion  of  air  in  preventing  a 
further  difpofition  to  fournefs,  was  well 
known  to  the  ancients ; for,  whenever 
figns  of  this  began  to  appear,  the  wine 
was  immediately  poured  off  into  frefh 
calks,  impregnated  with  the  vapor  of  Jul- 
phur , they  were  removed  into  a cooler 
fituation,  and  the  new  calks  were  fo  con- 
ftrudled  as  totally  to  prevent  the  accefs  of 
the  external  air*. 

The  influence  of  the  vapor  of  fulphur 
thus  applied,  has,  however,  been  very 
differently  explained  by  chemical  writers, 
as  they  have  fuppofed  that  it  ferves  no 
other  purpofe  than  limply  to  check  the 
fermentation,  by  preventing  the  further 
efcape  of  thofe  principles,  which,  during 

* Barry  on  the  Wines  of  the  Ancients — pages  ,8,  46 
and  47. 
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the  procefs,  are  attracted  by  the  air,  in  the 
lame  manner  as  the  refpiration  of  animals, 
and  the  combufiion  of  inflammable  fub- 
ftances,  are  inftantly  flopped  by  their  being  • 
relpe<ftively  furrounded  with  an  atmofphere 
which  is  faturated  with  phlogifton. 

That  this  muff  be  one'  effect  of  a 
ftratum  of  phlogiftic  vapor  covering  the 
furface  of  a vinous  liquor  when  ferment- 
ing, is  very  certain;  but  it  is  at  the  fame 
time  as  certain,  that  the  mere  exclufion  of 
the  external  air,  and  the  removal  of  the 
liquor  into  a cooler  fltuation,  would  equally 
put  a flop  to  the  operation,  and  as  this 
would  be  a more  Ample  and  much  lefs 
troublefome  method  of  effecting  this  pur- 
pofe  than  the  application  of  the  fulphu- 
reous  fumes,  it  is  not  probable  that  the 
latter  mode  would  be  preferred  to  the 
former,  unlefs  fome  other  effedt  were  pro- 
duced on  the  wine,  more  than  the  fuppref- 
Aon  of  the  fermentation ; and  furely  if  the 
preceding  general  principles  be  admitted, 

N that 
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that  effed  on  the  wine  which  has  been 
fuggefted,  is  the  mod  likely  to  take  place 
under  fuch  circumftances. 

Another  inftance,  in  which  it  appears 
to  me  very  probable,  that  the  revivification 
of  fugar  from  its  acid  is  efteded  by  its 
union  with  phlogifton,  is  in  the  calcina- 
tion of  cream  of  tartar:  for  during  this 
operation  it  never  rails  to  emit  a fmell 
perfedly  refembling  that  of  burnt  fugar i 
and  when  it  is  aded  upon  by  fome  other 
chemical  operations,  a refiduum  is  pro- 
duced which  much  refembles  treacle  in 
color,  odor  and  confidence.  Dr.  Prieftley 
has  particularly  noticed  this  fad  in  the 
relation  of  the  experiments  he  made  with 
calcined  tartar,  in  order  to  difcover  the 
kind  of  air  it  gave  out*.  -• 

There  can  be  no  difficulty  in  ac- 
counting for  this  feeming  produdion  of 

* Vol.  iv,  pages  109,  402  and  403. 
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fugar,  in  the  calcination  of  tartar,  on  the 
foregoing  principles  ; for  as,  according  to 
the  common  chemical  analyfis  of  tartar,  it 
teems1  to  confiif  of  an  acid,  the  vegetable 
alkali,  an  oil  and  an  earth,  it  is  evident 
that  during  its  combuftion,  phlogifton 
may  be  let  at  liberty  from  the  oil,  and  of 
courfe  may  form  an  union  with  the  acid, 
which  has  before  been  afcertained  to  be 
fimilar  to  the  acid  of  fugar.  But  the  fu- 
gar thus  produced  being  deftruftible  by 
fire,  it  is  obvious  that  none  of  it  can  re- 
main when  the  calcination  of  the  tartar  is 
compleat,  the  only  fixed  parts  which  are 
left,  being  the  alkali,  and  the  earth.  The 
time,  therefore,  at  which  we  might  mod: 
expect  to  difcover  it,  will  be,  when  the 
combuftion  of  the  tartar  is  only  partial ; 
for  when  fome  phlogifton  has  elcaped 
from  that  part  which  is  burnt,  and  fome 
acid  remains  in  that  which  is  not  burnt, 
it  may  be  fuppofed  that  an  union  between 
thefe  principles  may  be  effected,  and  that  by 
it  a new  compound  of  fugar  may  be  pro- 
* N 2 dueed. 
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duced.  Experiment  very  well  accords  with 
this,  for  when  the  tartar  is  but  little  cal- 
cined, the  faccharine  fmell  is  very  firiking, 
the  whole  fubftance  is  moift  and  of  a red- 
difli  brown  colour;  but  when  more  calcined 
it  becomes  perfectly  dry.  is  of  a deep  black, 
and  has  no  fmell.  When  mixed  with 

water,  in  the  firft  ftage  of  calcination,  it 
communicates  a tinge,  which  the  water 
retains  after  filtration ; but  when  more 

completely  calcined,  the  black  matter  of 
the  calx  being  incapable  of  folution,  if  put 
into  water,  it  foon  precipitates,  leaving 
the  liquor  a colorlefs  folution  of  the  al- 
kali: If  nitrous  acid  be  added  to  this 

and  the  whole  be  evaporated,  common 
nitre  is  formed ; but  if  nitrous  acid 

be  added  to  the  colored  folution  of  the 

% 

imperfectly  calcined  tartar,  not  only  are 
chryftals  of  nitre  formed,  but  another 

brown  faline  depofit  is  produced,  which 
very  much  refembles  fugar;  though  it  ap- 
pears too  moift  to  chryftallize  into  grains,  and 

too 
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too  acid  to  refemble  fugar  in  tafte,  both 
which  circumftances  may,  poffibly,  be 
owing  to  the  fame  fuperabundance  of  acid, 
which  is  ever  oblerved  in  native  fugar,  be- 
fore the  admixture  of  lime ; for  it  may 
be  remarked,  that  fugar,  as  a natural  pro- 
duct, feems  to  be  fuperfaturated  with  acid, 
in  the  fame  manner  as  tartar,  which, 
though  a laline  compound  of  an  acid  and 
an  alkali,  is,  in  its  natural  ftate,  as  frit 
depoiited,  fuperfaturated  with  the  acid. 

It  may,  perhaps,  be  urged,  that  the 
mere  irnell  of  fugar  is,  in  the  preceding 
procefs,  too  imperfedt  a teft  of  its  pre- 
fence. This  odor  is,  however,  fo  pe- 
culiarly charadteriftic  of  fugar,  that  I 
doubt  not  but  thofe  who  will  make  the 
experiment  will  readily  allow  its  fimila- 
rityi  and  I think  it  may  be  as  readily  ad- 
mitted to  be,  in  this  inftance  of  the  calci- 
nation of  tartar,  derived  from  fugar,  as 
the  fulphureous  fmell  which  arifes  in  the 
burning  of  common  gypfum,  is  admitted 
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to  be  derived  from  fulphur.  In  the  latter 
cafe  the  fulphur  is  faid  to  be  produced 
by  the  union  of  the  vitriolic  acid  of 
the  felenite,  with  the  phlogifton  con- 
tained in  fome  of  the  animal  or  vegetable 
fubftance,  which  is  ufually  combined 
with  gypfum,  as  found  in  the  earth* : and 
it  is,  furely,'  equally  as  reafonable  to  fup- 
pofe,  that  in  the  former  cafe  fugar  fhould 
be  produced  by  the  union  of  the  faccharine 
acid  and  phlogifton,  it  being  no  more  diffi- 
cult to  prove  the  previous  exiftence  of 
both  thefe  in  tartar,  than  it  is  to  prove 
the  previous  exiftence  of  the  vitriolic 
acid  and  phlogifton  in  gypfum. 

It  has  already  been  obferved  that,  in  the 
malting  of  barley,  it  is  probable  fugar 
is  produced  by  the  evolution  of  phlogifton 
and  the  requiftte  acid,  which  takes  place 
during  the  vegetation  of  the  grain,  and 
both  which  previoufly  exifted  in  a con- 

* See  Fourcroy’s  Chemiftry.— Article  Gypfum. 
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cealed  ftate  in  barley.  I am,  however, 
inclined  to  think  that  the  faccharization 
of  all  the  acid  which  is  evolved  by  this 
procels,  cannot  be  effected  without  the 
application  of  more  phlogifton  than  feems 
to  be  produced  from  the  grain,  during  its 
vegetation*,  and  that  this  is,  probably,  ef- 
fected in  the  fubfequent  part  of  the  procefs 
of  malting;  in  which  it  will  appear,  that 
the  grain  is  a long  time  expofed  to  phlo- 
giftic  fumes;  and  which,  therefore,  may,  • 
perhaps,  be  confidered  as  another  in-- 
idance  of  the  revivification  of  fugar 
from  the  acid  by  the  union  of  phlogif- 
ton. 


It  has,  indeed,  been  commonly  un- 
deridood,  that  the  malt,  when  fufficiently 

* And  agreeably  to  this  conjecture,  it  may  be  remarked, 
that  when  the  malt  lies  upon  the  floor,  and  even  when 
the  germination  has  proceeded  as  far  as  is  thought  proper, 
a four  fmeil  may  ufually  be  perceived.  Indeed  my  obferv- 
ing  this  circumflance  in  a late  vifit  to  a malting  office,  firft 
led  me  to  fuppofe  that  the  faccharization  was  not  completed 
in  the  vegetative  part  of  the  procefs,  and  that  a further 
phlcgiftic3tion  was,  therefore,  ncceflary. 

fprouted 
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fprouted  by  the  firft  part  of  the  operation, 
is  laid  upon  the  kiln,  merely  that  it  may 
be  quickly  and  perfectly  dried,  and  that 
the  germination  may  be  thereby  effectually 
flopped ; but  if  the  mode,  in  which  this 
is  accomplished,  be  duly  confidered,  it  wilT 
be  found  that  fomething  more  than  heat 
is  applied  5 and  it  is,  moreover,  a faCt 
afcertained  by  repeated  experiments,  that 
drying  the  grain,  in  any  other  way,  as  re- 
setting the  application  of  heat,  than  in 
that  which  is  commonly  made  ufe  of, 
though  it  may  equally  deprive  it  of  moif- 
ture,  will  not  produce  perfect  malt. 

The  operation  of  kiln  drying  the  malt, 
as  it  is  called,  is  as  follows ; the  grain  is 
fpread  thick  upon  a floor  made  of  flat  bricks, 
or  iron  plates,  which  are  full  of  perfora- 
tions ; immediately  under  this  floor  is  the 
oven  or  furnace,  in  which  is  a large  fire 
made  of  coaks,  cinders,  or  in  fome  places, 
billet  wood  ; a current  of  air,  at  the 
mouth  of  the  furnace,  keeps  up  the  com- 

buftion 
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bullion  of  the  coaks,  and  the  air  which 
is  phlogifticated  by  their  burning,  and 
which,  in  a common  fire-place,  rifes  up 
the  chimney,  paffes,  in  this  inflance, 
through  the  apertures  in  the  floor,  and  pe- 
netrates the  whole  flratum  of  malt,  be- 
fore it  can  pafs  into  the  external  air. 
Under  thefe  circumftances,  it  is  evident, 
that  the  interfaces  of  the  malt  muff  be 
filled  with  phlogifiic  air,  and  as  the  grain 
ufually  remains  in  this  fituation  about  two 
days,  it  is  obvious,  that  if  it  have  the 
power  of  abforbing  phlogifton,  it  certainly 
muft  do  it,  when  fo  long  in  contact  with 
it.  And  that  the  malt  does  really  imbibe 
fome  of  this  principle,  is  not  only  proba- 
ble on  the  general  ground  of  the  truth  of 
the  preceding  theory,  but,  I believe,  it 
will  be  found,  that  the  phlogifticated  air 
which  rifes  from  the  burning  fubftances 
underneath,  is  corrected  in  pafling  through 
the  malt : for  without  its  being  meliorated 
by  this  or  fome  other  caufe,  it  is  evident 
that  the  air  in  the  kiln-chamber,  more  efpe- 
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cially  the  lower  ftrata  of  it,  mud  he  nox- 
ious, and,  probably,  even  fo  much  fo  as 
to  be  unfit  for  refpiration  and  combuflion. 
But  fo  far  from  this  being  the  cafe,  I am  in- 
formed that  workmen  will  frequently  lie  and 
p fleep  many  hours  on  the  malt  in  this  fitua- 
tion,  without  fuffering  any  inconvenience: 
And  after  mentioning  this,  it  is  fcarcely  ne- 
ceffary  to  add,  that  I find  alio,  by  experiment, 
that  a candle  will  bum  perfectly  well  in 
the  air  which  is  immediately  on  the  fur- 
face  of  the  malt. 

\ 

Were  heat  alone  fufficient  for  the  pur- 
pofe  of  compleating  the  operation  of  malt- 
ing, it  certainly  might  be  applied  in  a 
much  more  cheap  way  than  is  at  prefent 
done  ; for  the  floor  on  which  the  grain  is 
laid  might,  unqueftionably,  be  heated 
equally  without  there  being  perfora- 
tions in  it,  as  with  them;  in  which  cafe 
one  kind  of  fuel  would  be  as  good  as 
another,  and,  confequently,  the  prefent 
expence  of  previoufly  burning  the  coals 

to 
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to  convert  them  into  coaks  or  cinders 
might  be  laved. 

But,  admitting,  that  the  application  of 
phlogifton  to  the  malt,  as  well  as  heat, 
is  requilite  in  this  operation,  the  neceffity 
ot  thefe  perforations  becomes  evident,  and, 
allb,  the  propriety  of  previoufly  burning  the 
coals  in  fuch  a way  that  all  the  waller  and 
thofe  other  heterogeneous  particles  which 
compcfe  fmoke  and  foot  may  be  diflipated; 
for  thefe,  merely  as  fuch,  would,  obvioufly, 
contribute  little  to  the  phlogiftication  of 
the  malt,  and  would,  evidently,  impart 
fome  offenlive  flavor,  if  not  lome  noxious 
quality  to  it*. 

SECTION 


* Reasoning  from  the  above  premifes,  it  would  feem 
that  as  all  the  farinaceous  part  of  the  barley  is  feldom  dif- 
fbived  in  brewing,  and  the  grains  which  are  left  have 
ufually  the  difpofuion  to  become  four,  thereby  manifefting 
fome  of  the  acid  principle  to  be  flill  exiding  in  them,  it 
is  not  improbable,  but  fome  further  faccharine  matter 
might  be  obtained  from  the  grain,  by  another  expofure  to 
phlogidicated  air,  or,  in  other  words,  by  being  once  more 
hid  on  the  kiln  ; I have  much  wifhed  to  make  this  experi- 
ment. 
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Conclujion . 

IN  recapitulating  the  feveral  fads  and  ob- 
fervations  which  have  occurred  in  the 
preceding  enquiry,  under  the  refpeCtive 
heads  of  the  natural  production  of  fugar, 
the  feparation  of  its  component  parts  by 
fermentation  and  fome  other  operations, 
and  its  revivification  or  reduction  by  the 
artificial  reunion  of  thofe  parts,  how- 
ever imperfeCt  the  chemical  reader  may 
confider  fome  of  the  examples,  which  have 
been  adduced,  and  however  defective  the 
experimental  part  muft  be  acknowledged 

to 


mcnt,  bat  having  no  opportunity  at  prefent  of  doing  it 
in  away  that  would,  in  my  opinion,  be  fufficiently  deci- 
five,  I muft  be  fatisfied  with  merely  mentioning  my  con- 
jecture, trufting  that  I may  one  time  or  other  have  an  op- 
portunity of  fully  afcertaining  it  by  experiment,  or  that 
fome  other  perfon  profiting  by  the  above  hint,  may  make 
the  trial,  and  perhaps  in  away  more  likely  to  anfvver  the 
purpofe  than  any  I could  iuggelt. 
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to  be,  yet,  as  they  all,  as  far  as  they  go, 
very  uniformly  and  ftri kingly  agree  in 
proving  the  fame  general  principles,  and 
as,  moreover,  there  are  no  fadts  which  have 
occurred  in  the  courfeof  the  enquiry,  which 
contradidt  the  above  general  theory,  I 
think  we  may  furely  be  permitted  to  adopt 
it,  and  to  confider  fugar,  therefore,  as 
another  of  the  lulphurs. 

At  the  fame  time,  it  is  much  to  be 
wilhed,  that  the  practical  chemift  would 
prolecute  experiments  on  this  fubftance, 
and  particularly  on  the  acid  of  fugar,  en- 
deavouring to  compleat  thofe  which  have 
already  been  made  by  Scheele  and  Berg- 
man, and  which  feem  to  be  principally 
defective,  in  their  r.ot  having,  among  the 
various  combinations  they  made  with  this 
acid  and  earth,  alkalis,  other  acids,  and 
metals,  united  it  with  phlogifton. 

It  may,  indeed,  be  faid,  that  this  has, 
in  fome  mealure,  been  done  by  Bergman,  in 

the 
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combination  of  the  acid  of  fugar  with 
the  metals,  which  are  phlogiftic  bodies; 
but  if  this  be  admitted,  the  accounts  he 
has  given  of  the  refults,  afford  no  infor- 
mation refpedting  the  effedts  of  the  metals 
in  faccharizing  the  acid,  if  I may  fo  ex- 
prefs  myfelf.  In  its  combination  with 
iron,  however,  this  circumftance  is  ca- 
fually  mentioned,  and  it  feems,  as  far  as 
it  goes,  to  favour  this  hypothecs ; for  he 
fays,  “ the  acid  of  fugar  attracts  iron  with 
effervefcence,  which  is  occafioned  by  the 
extrication  of  its  phlogiflon ; the  folution 
has  an  aftringent  fweetnefs* 

I cannot,  indeed,  help  urging  a 
further  experimental  profecution  of  this 
fubjedt,  to  thofe  who  have  more  oppor- 
tunities and  are  better  able  to  make  chemi- 
cal experiments  than  myfelf,  and  not 
merely  with  a view  to  the  extension  of 
chemical  fadts,  or  the  proving  a philofophi- 


* Bergman’s  EiTays,  vol.  page  i.  323. 
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cal  theory,  but  as  it  may  pofiibly  be  ap- 
plied to  the  improvement  of  fome  impor- 
tant art  or  manufacture ; for,  in  confe- 
quence  of  further  chemical  attainments, 
and  which  the  united  and  well-direCted 
labors  of  fo  many  ingenious  men,  at  this 
time,  lead  us,  not  unreafonably,  to  expeCt, 
fhould  we  become  better  acquainted  with 
that  extraordinary  principle,  phlogifton, 
and  be  more  able  to  deteCt  its  prefence  and 
to  transfer  it  from  one  body  to  another,  it 
would  be  hazarding  very  little  to  predict 
that  the  proceffes  of  wine-making,  brew- 
ing, 6tc.  and  of  all  others  in  which 
either  the  feparation  or  combination  of 
phlogifton  is  effected,  would  be  much 
benefited  by  fuch  a circumftance.  Perhaps, 
even  fugar  itfelf  might  become  a fubjeCt 
of  manufacture,  and  by  the  requifite  ap- 
plication of  phlogifton,  it  might  be  ob- 
tained from  many  vegetables,  which  in 
their  natural  ftate,  contain  only  the  acid 
principle  of  that  fubftance. 
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Were  there,indeed,  no  other  reafon  to 
encourage  a further  inveftigation  of  this  fub- 
j edt,  that  which  was  fuggefted  in  confidering 
the  nature  of  wine,  would,  furely,  be  fuffi- 
cient,  as  it  feems  from  thence  not  unrea- 
fonable  to  expedt  that  it  may  lead  to  the 
difcovery  of  fome  method  of  fweetening 
four  wine  by  the  application  of  phlogifton, 
unattended  with  any  of  the  pernicious  ef- 
fects of  faturnine  folutions,  which  not- 
withflanding  the  prefen t laws  in  force 
againft  their  ufe,  in  all  countries  where 
wine  is  drank,  will  probably  continue  to 
be  mixed  with  it,  by  makers  and  venders 
of  wine,  whilft  they  have  no  other  method 
of  reftoring  an  unfaleable  article. 

The  importance  of  fuch  a circum- 
ifance  to  fociety  need  not  be  infilled  upon, 
more  efpecially  to  the  medical  reader, 
who  cannot  be  ignorant  of  the  very  dread- 
ful difeafes  which  are  produced  by  the  ad- 
miffion  of  this  metal  into  the  ftomach 
and  inteflines,  and  of  the  very  extenlive 

mifchief. 
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mifchief  which  has  already  been  occafioned 
by  its  introduction  into  the  conftitution, 
through  the  medium  of  wine,  cyder,  &c. 

The  very  claffical  and  elaborate  enquiry 
of  Sir  George  Baker  into  the  caufe  of  the 
Cholica  PiCtonum,  and  his  other  excellent 
oblervations  on  the  Poifon  of  Lead,  in  the 
London  Medical  TranfaCtions,  will  fully 
juftify  the  preceding  remark,  and  afford  the 
molt  ample  information  on  this  head. 

It  would  be  fuperfluous  to  enumerate 
the  various  experiments  which  would  be 
neceffary  in  further  purfuing  this  fubjeCt, 
as  they  muff  obvioufly  occur  to  every  che- 
mift,  who  confiders  it  with  attention.  I am 
aware,  however,  that  there  are  many  diffi- 
culties which  would  probably  arife,  and  more 
efpecially  to  thofe  who,  like  myfelf,  have 
not  had  much  experience  in  chemical  pro- 
ceffes ; and  there  is  one  circumftance  which 
appears  likely  to  be,  at  prefent  at  leaff,  a 
fource  of  no  fmall  uncertainty  in  afcertain- 
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ing  with  accuracy  the  refults  of  many  of 
thefe  operations ; and  this  is  the  want  of  a 
proper  teft  of  the  prefence  of  fugar. 

In  the  fimple  and  uncombined  hate  of 
fugar,  the  tafte  would  be  fufficient  for  this 
purpofe,  as  fweetnefs,  properly  fpeaking, 
belongs  alone  to  faccharine  matter:  but 
when  it  is  either  very  much  diluted  in  any 
liquid,  or  when  its  peculiar  tafte  is  covered 
by  the  predominant  tafte  of  fome  other  fub- 
ftance,  with  which  it  may  be  united,  this 
can,  evidently,  be  no  longer  relied  upon  to 
difcover  its  prefence. 

Nor  is  it  difficult  merely  to  difcover  the 
prefence  of  fugar  when  much  involved  in 
other  matter;  it  is  alfo  very  difficult  to  af- 
certain  the  quantity  of  fugar  which  may  be 
diftolved  in  any  fimple  menftruum,  in  which 
the  prefence  of  fugar  may  be  fufficiently 
obvious  to  the  tafte.  A want  of  a method 
of  effecting  this  has  long  been  complained 
of  by  brewers,  makers  of  wine,  cyder,  &c. 
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and  it  has  lately  fo  much  engaged  the  atten- 
tion of  thofe  who  are  interefted  in  this  fub- 
jeCt,  that  it  is,  this  year,  the  fubjedt  of  one 
of  the  premiums  offered  by  the  Society  for 
the  Encouragement  of  Arts,  Manufactures, 
and  Commerce,  in  London,  a filver  medal 
being  propofed  as  an  honorary  reward  “ for 
difcovering  a practicable  method  of  afcer- 
taining  the  degree  of  fweetnefs  in  faccha- 
rine  fubftances.” 

Attempts  have,  indeed,  been  lately 
made  to  afcertain  the  quantity  of  fugar 
contained  in  malt  worts ; at  lead;  this  would 
feem  to  be  the  cafe,  from  the  name  which 
his  been  given  to  the  inftruments  which 
are  employed  for  this  purpofe,  namely,  fac - 
charometers* . But  however  ufeful  thole 
inftruments  may  be  in  pointing  out  the  ad- 
dition of  matter  which  the  liquor,  in  which 


* The  application  of  an  inftrument  of  this  kind  is  fully 
explained  in  a work  of  confiderable  ingenuity,  on  the  fub- 
jett  of  brewing,  lately  publilhed  by  Mr.  J,  Richardfon,  of 
Hull. 
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malt  has  been  infufed,  may  have  acquired, 
yet  as  they  effedt  this  merely  by  fhewing 
the  increafed  denfity  of  the  fluid,  and  do 
not,  on  any  chemical  principle,  di (cover  of 
what  nature  the  adventitious  matter  is 
which  is  diffufed  in  the  water,  and  to 
which  it  owes  its  increafe  of  denfity,  and 
which,  even  in  the  inftance  recited,  may  be 
in  part  farinaceous  as  well  as  faccharine,  it 
is  evident  that  they  muff  be  inadequate  to 
the  detection  of  fugar  merely  as  fuch,  and, 
confequently,  are  not  likely  to  obviate  the 
difficulty  which  has  been  fuggefled. 

Could  the  procefs  of  fermentation  be 
eafily  induced  on  fubftances  whi^h  may  be 
fufpeCted  to  contain  fugar,  notwithftanding 
their  being  involved  in  other  matter,  the 
refult  being  a vinous  liquor,  would  be  an 
unequivocal  proof,  that  fugar  had  previ- 
oufly  exifced  in  them:  but,  (not  to  men- 
tion the  very  great  improbability  of  ef- 
fecting this  on  fugar  under  fuch  circum- 
ftances,  and  more  efpecially  on  fuch  fmall 
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fpecimens  of  fuch  fubftances  as  might, 
perhaps,  be  the  fubjed  of  inveftigation) 
if  it  even  were  effeded,  it  could  fcarcely  be 
confidered  as  a teft  of  the  prefence  of  fu- 
gar, as  this  proof  could  not  be  exhibited 
until,  by  a decompofition  of  the  fugar,  it 
might  properly  be  confidered  as  no  longer 
exitling  in  the  fubflance. 

When  fugar  is  limply  combined  with 
vegetable  mucilage,  or  with  any  other  fub- 
ftance  which  is  infoluble  in  fpirit,  it  cer- 
tainly may  be  feparated  by  digefting  the 
comDOund  in  that  fluid,  and  afterwards  eva- 
porating  the  fpirit,  in  the  way  in  which 
Magraaf  obtained  fugar  from  fuch  a va- 
riety of  vegetables,  and  in  which  way  I 
have  been  informed,  by  a gentleman  lately 
returned  from  the  Continent,  that  fome  at- 
tempts are  prolecuting,  at  this  time,  in 
France,  with  the  profped  of  obtaining  fu- 
gar from  many  different  vegetables  which  are 
cultivated  in  that  country,  and  in  fuch  quan- 
tities as  may  make  it  become  an  objed  of 
mercantile  advantage. 
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But  even  this  will  fcarcely  obviate  the 
difficulty  fuggefted,  being  rather  calcu- 
lated to  feparate  fugar  from  fuch  fubftances 
which  exhibit  fome  marks  of  its  prefence 
by  their  fweet  tafte,  and  which  feparation 
they,  obvioully,  cannot  effed,  if  the  adven- 
titious matter,  with  which  it  is  united,  be 
alfo  foluble  in  fpirit  of  wine. 

The  application  of  the  nitrous  acid  to 
fubftances  which  may  be  fuppofed  to  con- 
tain fugar,  may,  perhaps,  be  thought  to  be 
another  means  of  deteding  it;  but  this, 
like  the  procefs  of  fermentation,  as  it  de- 
compofes  the  fugar,  and  diffipates  the  phlo- 
giftic  part  of  it,  could,  at  moft,  only  ren- 
der it  probable  that  fome  fugar  had  been 
contained  in  them;  and  as  the  faccharine 
acid  would  be  the  only  principle  remain- 
ing, this  procefs  muft  be  rather  conlidered 
as  difcovering  that  than  fugar. 

Combustion,  for  the  fame  rea/on, 
would  feem,  likewife,  to  be  unequal  to  the 
detedion  of  fugar  under  thefe  circum- 
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fiances,  more  efpecially  as  all  its  compo- 
nent parts  are  diflipated  by  the  application 
of  much  heat.  There  is,  however,  ©ne 
. circuinftance  attending  this  operation, 
which,  I think,  may  be  conlidered  as  af- 
fording a tolerable  criterion  of  its  prefence; 
and  this  is  the  charadteriftic  odor  emitted 
by  fugar  during  burning. 

It  was  this  circumflance  which  led  me, 
as  before  obferved,  to  fuppofe  that  the  prin- 
ciples of  fugar  exilled  in  tartar;  and  as  its 
prefence  was  evidently  betrayed  by  the  pe- 
culiar faccharine  fmell  emitted  during  its 
combuflion,  it  may,  probably,  in  fome 
other  inflances,  where  it  is  fo  much  co- 
vered  by  adventitious,  matter  as  to  be  con- 
cealed from  the  fenfe  of  talle,  be  rendered 
obvious  to  another  fenfe  by  the  operation 
of  burning. 

Imperfect  as  this  tell  of  the  prefence 
of  fugar  undoubtedly  is,  it  appears  to  be  the 
moft  likely,  of  any  which  have  been  men- 
tioned 
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tioned,  to  affiff  us  in  difcovering  it  when 
much  involved  in  foreign  matter. 

It  will,  however,  probably,  be  the  bufi-  # 
nefs  of  future  experimenters  to  enquire 
whether  fugar  has  any  peculiar  affinities ; 
and  fhould  thefe  be  known,  they  will  ob- 
vioully  lead  to  more  accurate  methods  of 
detecting  its  prefence,  and  afcertaining  its 
quantity  under  its  different  combinations, 
as  alfo  to  the  improvement  of  the  feveral 
proceffes  of  feparating  it  from  different 
fubffances,  and  of  refining  it  for  ufe. 
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ERRATA. 

Page  9 line  17  for  as,  read  <with. 

39 17  for  fufficiently,  read  in  fame  degree. 

— — 50 1 7 for  explained,  read  underflood. 

51  — - 6 dele  that. 

63  8 for  this,  read  thefe. 

66  15  after  being , inl'ert  a comma. 

67 7 after  tnujl,  infert  he. 
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